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COCHLEAR MICROPHONIC MEASUREMENTS IN 
EXPERIMENTAL LABYRINTHINE OCCLUSION 
AND FENESTRATION.*7{¢ 


VICTOR GOODHILL, M.D., 

ARTHUR L. Hoicomps, E.E., (By Invitation.) 
IRVING REHMAN, Ph.D., (By Invitation.) 
SEYMOUR J. BROCKMAN, M.D., (By Invitation.) 
Los Angeles, Calif. 


In the development and perfection of the fenestration op- 
eration for clinical otosclerosis, Dr. Julius Lempert has done 
far more than make available practical serviceable hearing 
to uncounted thousands of people with hearing losses. He has 
directed the energies and attentions of research scientists and 
otologists to the numerous problems in physiology which con- 
front every student of ear function. Paradoxically, the dem- 
onstration in otosclerosis of increased sound transmission fol- 
lowing fenestration of the horizontal semicircular canal has 
pointed to many unanswered questions in tympanic and coch- 
lear physiology. 


EARLY SURGICAL STEPS IN OTOPHYSIOLOGY. 


In 1876 Kessel' mobilized the stapes in a case of adhesive 
otitis with conduction deafness by removing adhesions from 
the niche of the oval window and cutting the tendon of the 
stapedius muscle. A temporary improvement in hearing was 
short lived. 


* Read at the meeting of the Western Section of the American Laryngo- 
logical, Rhinological, and Otological Society, Inc., Portland, Ore., February 
6, 1954. 

+ From the Otologic Research Laboratory, Institute for Medical Research, 
Cedars of Lebanon Hospital, Los Angeles, and the Department of Otolaryn- 
gology, University of Southern California, Los Angeles. 

t This research was supported by grants from the Public Health Service 
and the American Otological Society. 


Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication, March 10, 1954 
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Passow* fenestrated the promontory in 1892 with question- 
able results. In the same year both Blake*® and Jack’ re- 
ported stapes extraction attempts. Both reported improve- 
ment in hearing of short duration, frequently accompanied by 
surgical complications. Because of disappointing end-results 
the procedure was dropped, due to the fact that it was fre- 
quently impossible to remove the footplate. The pathology 
of otosclerotic stapedial fixation was poorly understood at 
that time. 


sarany' fenestrated the posterior vertical semicircular canal 
in 1910, apparently in order to mobilize the perilymph with- 
out opening the mastoid antrum. In 1913 Jenkins’ stated that 
perilymphatic fenestration altered the fluid contents of the 
perilymph space and thus improved the hearing. 


Holmgren reported in 1923" that sterile technique permit- 
ted safe opening of the labyrinth. He made a fenestra in the 
anterior vertical semicircular canal, and stated that fenestra- 
tion restored hearing by relieving excess perilymphatic fluid 
pressure. 


In Sourdille’s® 1931 technique the fenestration was a com- 
ponent of “tympano-labyrintho-pexie.” He stated that the 
improvement in hearing was due to the freeing of drum mem- 
brane from adhesions, thus allowing it to transmit trans- 
tympanic air-conducted sound to the round window, which 
was now able to function as the sensitive portion of the coch- 
lear perilymph. He later advanced the theory of “the mech- 
anism of the half-filled flask,” in which the removal of some 
perliymph left a half empty perilymph space with greater 
mobility of perilymph. 


In 1938 Dr. Julius Lempert published the first of a series 
of reports on his one-stage endaural fenestration technique 
which has been adopted as the present standard operation 
throughout the world. 


More recently, Popper’ stated in support of his modifica- 
tions that the aim of fenestration is to create a new escape 
valve, inasmuch as he feels that under normal conditions 
sound enters through the round window, with the normal ovai 
window acting as an escape valve. In his conception the os- 
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sicular chain is purely a damping mechanism to protect the 
organ of Corti from traumatic vibratory stimuli. 


Lempert* and his colleagues, in monkey experiments, showed 
that the improvement in hearing following fenestration of 
the vestibular labyrinth is not a result of the reduction of 
fluid pressure. 


TYMPANO-COCHLEAR PHYSIOLOGY. 


The Helmholtz theory of sound transmission stated that 
sound vibrations upon the tympanic membrane are trans- 
mitted to the oval window via the transformer action of the 
tympanic ossicular chain. The need for a transformer action 
is due to the difference in the density of air and perilymph 
which involves a large change in impedance; without the 
transformer action there would be a predictable 25 to 30 db 
loss because of these differences. The lever mechanism of the 
ossicular chain is an impedance matching device to transform 
the high amplitude, low intensity air borne sound waves into 
low amplitude, high intensity fluid borne sound waves. Ac- 
cording to this theory, the round window serves as an outlet 
or escape valve for the perilymph motion within the coch- 
lear capsule. 


It is true that some sound does impinge on the round win- 
dow and depending upon the phase relation, either aids or 
opposes the sound waves entering through the oval window. 
The sound pressure differences existing between round and 
oval window, and between round window and the fenestra 
location, have been explored and reported by Bekesy.® The 
primary portal of entry remains, and is now conceded to be 
the oval window under normal conditions, although it is prob- 
ably true that the round window is a portal of entry under 
some pathologic conditions. Under those circumstances the 
basilar membrane yields to stimuli originating in the peri- 
lymph of the scala tympani. 


Blocking experiments of the round window by several in- 
vestigators have yielded conflicting conclusions.’ Hughson 
and Crowe’’ advocated that the round window be blocked as a 
surgical technique for improvement of hearing. Their report 
of threshold improvement was probably due to incomplete 
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blocking which may improve hearing since the round window 
membrane will be shielded from extraneous tympanic sound 
pressures and thus diminish the phase cancellation; while the 
presence of a small air bubble, entrapped between the mem- 
brane and the blocking material, may well improve the high 
frequency response. In our estimation these factors, together 
with the individual idiosyncrasies that must be expected, can 
account for the conflicting conclusions noted. 


The status of bone conduction thresholds in estimation of 
cochlear neural integrity is open to question. Insufficient clin- 
icopathologiec information is available for study. 


In our attempt to obtain data on these subjects experi- 
mentally, a number of procedures have been performed on 
cats, utilizing cochlear microphonic potentials (Wever-Bray 
effect)'® as a measure of response to both air and bone con- 
ducted sounds. These response characteristics, which have 
been made at acoustic levels well above threshold, have been 
analyzed under varying conditions of experimental labyrin- 
thine pathologic states. 


EXPERIMENTAL SURGICAL TECHNIQUE. 

The adult cat is anesthetized lightly with intra-peritoneal 
nembutal. A lateral cervical approach is utilized. A _post- 
auricular Y-shaped incision is made through skin, superficial 
and deep fasciae. The underlying sterno-mastoid and trape- 
zius muscles are reflected to expose the tympanic bulla and 
cartilaginous external auditory canal. The lateral bony wall 
of the bulla is removed to expose the round window niche 
and promontory. A platinum electrode is placed on the prom- 
ontory close to the round window. The indifferent electrode 
is attached to an exposed neck muscle. 


The lambdoidal ridge is removed to expose adequately the 
stapes in the antero-medial “compartment” of the tympanic 
cavity for purposes of fixation, with dental cement. Occa- 
sionally it is necessary to section the descending portion of 
the facial nerve in this exposure. 


In order to introduce air-conducted sound and eliminate 
the possibilities of electronic “cross-talk,” a plastic tube 35 
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em. long, leading from an air conduction hearing receiver, is 
cemented into the surgically sectioned external auditory canal. 


In order to introduce bone-conducted sound, a shielded bone 
conduction hearing aid receiver is sutured into position on the 
squamosal periosteum after preliminary reflection of the tem- 
poralis muscle. The muscle is resutured over the receiver to 
maintain it in position. 


The fenestrations referred to have all been performed in 
the external semicircular canal. The fenestra has been left 
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open in these studies, and has not been covered by any mem- 
brane. Comparative tests with the bulla open or closed re- 
vealed no significant differences. 


ELECTRONIC EQUIPMENT. 

The electronic equipment used to measure cochlear poten- 
tials is shown as a block schematic in Fig. 1. In effect, a 
constant voltage is maintained across either the bone conduc- 
tion or air conduction receiver at all the test frequencies; the 
resultant cochlear microphonic potentials being picked up by 
an electrode on the promontory near the round window, am- 
plified and measured by a General Radio wave analyzer used 
as a frequency selective vacuum tube voltmeter. The signal 
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is also displayed on the oscilloscope as a visual check on 
performance. 

In practice the voltage at the receiver can not be kept con- 
stant, since either the receiver or the cochlea may overload 
or fail to deliver a measurable response, so that actually the 
receiver excitation is adjusted in 20 db steps to some conveni- 
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Fig. 2. 
ent intermediate level, and the output signal value is then 
weighted by the input variations to provide the equivalent of 
a constant input response. 
TYPICAL RESPONSE CHARACTERISTICS OF THE CAT. 

Fig. 2 shows the measured normal air conduction response 
of seven cats at frequencies from 90 to 5,000 cycles per second, 
which covers that portion of the audible spectrum most impor- 
tant to speech intelligibility. A line has been drawn through 
the average of these seven test values, which are made to 
agree at 800 cycles, and it will be apparent that the devia- 
tion of the individual points from the mean is not greater than 
should be expected. This average characteristic is, of course, 
a summation of the animal’s response and the receiver charac- 
teristic, but if the same receiver is used on succeeding tests, 
then any difference appearing will be due to changes in the 
acoustic response of the animal. 
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Fig. 3 is an identical set of tests using the bone conduction 
receiver. It will be noted that the spread of individual test 
points about the mean characteristic is much greater than 
with air conduction. This is due to the difficulty of duplicating 
the exact pressure and angle of incidence between the skull 
and the bone conduction unit in different animals. The re- 
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Iie 
ceiver is applied directly to the temporo-squamosal area, and 
is sewn in place in order to reduce the variables as much as 
possible. 


In Fig. 4 the average normal air conduction characteristic 
of Fig. 2 has been plotted as a straight line at zero db in 
the manner customary in human audiometry graphs. Thus, 
departures from the normal are more readily apparent, both 
as to kind and degree. Curve “A” of Fig. 4 shows an aver- 
age of the changes occurring when the round window is 
blocked with dental cement (zinc phosphate cement powder). 
The average difference from normal proves to be a nearly 
straight line with maximum attenuation at the low frequency 
end. This is possibly due to the fact that the amplitude of the 
stapes excursion (and thus of the perilymph) is inversely 
proportional to the frequency when the applied acoustic en- 
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ergy is constant; therefore, the motion of the round window 
membrane would tend to be greatest at the low frequen- 
cies, and the loss from blocking should thus be greatest at 
this end of the spectrum. 


Curve “B” of Fig. 4 indicates the departure from normal 
when the oval window is blocked, and shows not only much 
greater attenuation than does Curve “A,” but also reverses 
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the change of attenuation with frequency. In this case we 
are blocking the point of entry to the cochlea, and thus the 
various elements which couple this point to the diaphragm 
of the receiver are working into a very stiff load. There are 
a number of compliances in or between these elements: the 
air column between the receiver and the ear drum, the coupling 
between malleus and incus, the axis about which the malleus 
and incus rotate, and the coupling between incus and stapes. 
The acoustic energy will be partially dissipated by the yield- 
ing of these compliances before reaching the perilymph. This 
constitutes a shunt for the acoustic vibrations, and the low 
frequencies of relatively high amplitude are shunted less by 
such compliance than are the high frequencies. 
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Blocking both the round and oval windows should appar- 
ently produce a response characteristic which is the algebraic 
sum of curves “A” and “B”; however, we find curve “C” de- 
velops considerably more than the expected attenuation, par- 
ticularly in the mid-frequencies. There appears to be no ready 
explanation for this response characteristic unless some, or 
all, of the curves are partially in error. Since the number of 
samples is relatively small, some shift in amplitude or form 
will likely occur as additional data is acquired. 


Curve “D” roughly parallels curve “C” and is the response 
characteristic obtained after fenestrating the lateral semi- 
circular canal, with both round and oval windows still blocked. 
This is a condition which has no clinical parallel, since in 
curve “D” we are still applying the acoustic energy to the 
stapes as in curve “C.”” The “fenestra” then acts as a partial 
by-pass for what little energy passes into the perilymph 
through the blocked stapes, and the additional attenuation of 
curve “D” results from this by-pass action. 


In considering the curves “B,” “C,” and “D” of Fig. 4, it 
may be worth noting that these curves as measured show a 
fairly linear rising characteristic, but since they do not rise 
as fast as the normal characteristic of Fig. 2, they appear in 
Fig. 4 to fall from low to middle frequencies. 


Bone conduction tests were made at the same time as the 
preceding air conduction tests, and are shown in Fig. 5 
plotted in the same manner as the air conduction character- 
istics of Fig. 4. 


The mechanics of bone conduction have not been very defi- 
nitely established, but the generally accepted theory is that 
vibrations applied to certain areas of the skull cause minute 
deformations of the bony labyrinth, which in turn cause 
movement of the perilymph and resultant excitation of the 
basilar membrane. Assuming this theory to be correct, the 
vibratory energy can not be said to enter the cochlea at any 
specific point nor travel through any fixed path within the 
labyrinth, and it is thus exceedingly difficult to rationalize 
the role of the various inertias, compliances and frictions 
which determine the response of the cochlea in bone conduc- 
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tion. What appears to be significant, in these measurements, 
is not the frequency response, but the variation in bone con- 
duction level in the mid-frequency range with the various 
degrees of window blocking, while the neural sensitivity is 
known to be the same in all cases. 


K. R. Smith’® found essentially the same mid-frequency loss 
in bone conduction when the stapes was immobilized by means 
of a thread attached to the crura. The rigidity of fixation 
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which we obtained by the use of dental cement is, however, 
somewhat greater as evidenced by increased loss, particularly 
in the 2000 and 3000 cycle region. 


Bone conduction is used as a measure of auditory nerve 
response, particularly in predicting the probable outcome of 
fenestration; yet in the mid-frequency range where the im- 
portant speech frequencies are found, the bone conduction as 
we measure it, and thus the apparent neural response may 
vary within a 25 db range, depending on the degree and kind 
of window mobility. This factor has been recognized indi- 
rectly by Carhart'* and others in noting that bone conduction 
in the mid-frequency range usually improves after fenestra- 
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tion. Curve “D” shows this improvement, although not in 
exactly the same form as the “Carhart notch.” 


Another factor brought out by these tests, is more or less 
the inverse of the bone conduction characteristics just noted, 
i.e., that the most severe window occlusion which we obtained 
can contribute only about 25 db attenuation from normal in 
the mid-frequencies; therefore, losses greater than these in 
bone conduction response or loss at the high frequency end 
should, probably, be attributed to neural degeneration. 


All of the above has been based upon two assumptions: 
1. That the character of the data presented will not materi- 
ally change as the number of samples is increased; 2. That 
the auditory responses of the cat are essentially the same as 
the human response in the frequency range measured. 


CONCLUSIONS. 


It is not intended to draw far-reaching conclusions from 
this preliminary experimental material. We are not com- 
pletely justified in equating cat and human cochlear responses ; 
however, the following considerations may be of value: 


1. Supra threshold frequency analyses of cochlear micro- 
phonics in experimental labyrinthine deformations may be 
helpful in cochlear physiologic studies. 


2. Bone conduction studies under these circumstances may 
yield valuable information. 


> 


3. Variables simulating changes in clinical otosclerosis may 
be studied by this technique. 
,. Labyrinthine occlusions may account for bone conduc- 


tion deficits of 25 db without concomitant change in cochlear 
neural function. 

Further studies in this and related areas are underway. 

SUM MARY. 

Quantitative studies of supra-threshold cochlear micro- 
phonies in experimental labyrinthine deformations are being 
carried out with bone and air conducted sound. Bone conduc- 
tion deficits of 25 db may be attributed entirely to labyrin- 
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thine occlusions. It is hoped that some of these studies will 
have clinical significance in the problem of fenestration 
surgery. 
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BENADRYL IN THE CONTROL OF VERTIGO. 


Preliminary Report on Its Clinical Use.* 


DAVID D. DEWEESE, M.D.., 
Portland, Ore. 


In the past four years there have been increasing experi- 
mental and clinical observations regarding the effectiveness 
of the tertiary amines—dramamine, benadryl hydrochloride 
and thorazine, in the control of nausea and vomiting. There 
is also some evidence that banthine, which is a quaternary 
amine, may have a similar action. The high percentage of 
reported good results obtained with these drugs in the con- 
trol of vomiting has led to their use in the control of vertigo. 





There are a number of reasons for the effectivness of these 
drugs. Thorazine and benadryl depress the chemoreceptor 
trigger zone in the floor of the fourth ventricle known as the 
vagal trigone. They are effective in blocking vomiting caused 
by apomorphine, morphine, and ergot.! They do not depress 
vomiting caused by local gastric irritation or by substances 
which cause vomiting by action on the ganglion nodosum or 
the frontal lobe. Both these drugs prevent motion sickness; 
therefore, they must have some effect on the central network 
which is involved in labyrinthine reaction.* 


After benadryl has been administered a larger amount of 
electrical current is required to stimulate the medullary vom- 
iting center (dorsolateral portion of the reticular formation 
and the tractus solitarius). 


Physiologically, the complicated system involving the laby- 
rinth, the vomiting center and the vagus nerve is known as 
a cholinergic system. Experimental stimulation of this sys- 
tem produces unilateral miosis, compulsive turning, horizon- 
tal nystagmus and emesis. These reactions are known as the 
“adversive syndrome.” They can be altered and diminished by 


* Read at the meeting of the Western Section of the American Laryngo- 
ozical, Rhinological, and Otological Society, Inc., Portland, Ore., February 
6, 1954. 

Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication, March 10, 1954. 
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atropine. It has been shown that thorazine, dramamine, and 
benadryl exert a similar action; therefore, it is concluded 
that these drugs have a central atropine-like action rather 
than an effect on the peripheral cholinergic fibers to the 
stomach.‘ 


Although there is one report’ which maintains that dram- 
amine may prolong the latent period and increase the dura- 
tion of nystagmus following caloric or galvanic labyrinthine 
stimulation, these findings have not been substantiated. Win- 
ston, et al.,° could not find any significant alteration of nystag- 
mus by either dramamine, benadryl or thorazine; however, 
all three drugs blocked nausea and vomiting associated with 
nystagmus, and appeared to provide subjective relief of 
vertigo. 

In 1951 McCawley, et al.,’ at the University of Oregon 
Medical School, injected benadryl intravenously in various 
dosages for control of nausea and vomiting, which, 1. followed 
various operative procedures, and which 2. occurred in certain 
medical conditions. One series of patients were given bena- 
dryl prior to operation; another received benadryl when vom- 
iting began. The most effective dose without undue side ef- 
fects was 100 mg., which amount is available in a 10 ce. 
ampule of distilled water. 


Of the patients in the control series, 50 per cent had one or 
more episodes of vomiting and a high incidence of nausea; 
but only one out of more than 70 patients who received the 
benadryl had any vomiting. Most of the patients in the latter 
group were free from nausea during the postoperative period. 


As a result of the investigations of McCawley, et al., I 
decided to attempt the use of benadryl intravenously in the 
control of vertigo, regardless of its cause. It was not a con- 
trolled investigation. During the past two years I have given 
the drug to patients with the following conditions: 

1. Vertigo following fenestration surgery. 

2. Nausea and vomiting after temporal bone surgery. 
3. Acute vertigo from labyrinthine hydrops. 


4. Vertigo due to suppurative labyrinthitis. 
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My use of the drug has been restricted to 50 and 100 mg. 
doses, given intravenously. This has been administered either 
directly in 10 cc. of sterile saline, or water, or by adding 100 
mg. to an intravenous solution of saline or glucose. I have 
administered the drug in two ways: 1. injection of the con- 
tents of a 10 cc. ampule slowly; that is, over a period of one 
to three minutes; 2. addition of a 10 cc. ampule to an intra- 
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Fig. 1.—Part 1. 


venous infusion of 500 to 1,000 cc. of saline or glucose. The 
latter method is obviously much more convenient, and appears 
to be effective. 


Because benadryl is highly soluble it is rapidly absorbed 
and should be effective by mouth in patients who can tolerate 
a large enough dosage by this route; however, nausea and 
vomiting preclude its use by mouth until, or unless, the nau- 
sea or vomiting is first controlled by intravenous administra- 
tion of the drug. 


As all of us who do fenestration surgery know, that in 
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spite of improvements in technique and routine administra- 
tion of chemotherapy postoperatively, there still are a fair 
number of patients who have enough postoperative dizziness 
and vomiting to delay their ambulation. Many of these pa- 
tients have a history of motion sickness. Dramamine given 
orally is effective in controlling the nausea and dizziness of 
most of these patients, but it cannot be used if there is ex- 
cessive nausea and vomiting. 
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In the past two years, 10 of 51 patients on whom I did 
fenestration operations had such symptoms. They exhibited 
six to eight attacks of emesis on the day of operation, or 
continued to have as many as 12 to 14 attacks of emesis the 
morning after operation. Nine of the patients were each given 
100 mg., and one was given 50 mg., benadryl intravenously 
from six to 36 hours after operation. Of these, six were 
given the drug in an intravenous infusion of 500 to 1,000 ce. 
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of glucose. The other four received the benadryl in 10 ce. 
of water administered over about three minutes. 


Eight patients, including the one who received only 50 mg. 
of the drug, had no further vomiting, and five were relieved 
of nausea. The remaining three had only slightly residual 
nausea. 


Two patients had recurrent nausea and vomiting, 12 and 
24 hours, respectively, after the benadryl had been given. 
Both these patients received a second dose of 100 mg. ben- 
adryl intravenously in 500 ce. of 5 per cent glucose. Follow- 
ing the second dose there was no further nausea or vomiting. 


All 10 patients received 50 mg. dramamine by mouth every 
six hours during their hospital stay. Dramamine in this 
dosage is given routinely postoperatively to all my patients 
having fenestration surgery. 


Four of 26 patients who had radical mastoidectomies exhib- 
ited enough nausea and vomiting postoperatively to require 
treatment. Each had a labyrinthine fistula caused by chol- 
esteatoma. The nausea and vomiting of two patients was 
promptly controlled, without recurrence, after administra- 
tion of 100 mg. benadryl intravenously. The other two had 
relief from nausea and vomiting but remained unsteady and 
subjectively dizzy. 


In the acute attack of labyrinthine hydrops nausea, vom- 
iting and subjective dizziness should be controlled, if possible. 
This is desirable because it assures the patient that his symp- 
toms can be controlled. Although we all know these attacks 
are self-limited, and that they can be stopped at times by 
adrenalin, atropine, or histamine, the use of benadryl may 
offer a safer and more convenient means of control. 


Under my direction two such patients were given 100 mg. 
benadryl intravenously during acute attacks: one received 
the drug on two occasions, the other on one occasion. The 
results were most encouraging, since the attack in each in- 
stance was terminated within thirty minutes. 
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One patient with acute suppurative labyrinthitis was treated in the 
same manner. I first saw him in April, 1951. He gave a history of hav- 
ing had five mastoidectomies on his right ear, and stated further that 
for two weeks prior to admission he had persistent pain in this ear. 


Examination showed chronic suppurative otitis media in the right 
ear, with bloody purulent discharge. Culture revealed the infecting organ- 
isms to be streptococcus hemolyticus and staphylococcus aureus. 


On April 5, 1951, a radical mastoidectomy was done. The postopera 
tive course was uneventful. Following his discharge convalescence con- 
tinued well until April 21. At this time he had serosanguineous discharge 
from the ear that had been operated on, as well as loud tinnitus in the 
ear. There was also rapid onset of severe whirling vertigo, with nausea 
and vomiting. He could not stand without help, and tended to fall to 
the left and backward. He had gross rotary nystagmus to the left; 
however, he was oriented. There were no localizing neurologic signs. 


He was hospitalized immediately and was given intramuscular injec- 
tions of penicillin and intravenous injections of sulfadiazine. Over the 
next five days he also received benadryl intravenously in doses of 50 
mg. approximately 12 hours apart. After each administration in this 
dosage the nausea and vomiting were controlled for from six to 14 hours. 
Even during the active nausea and vomiting of the first five days, he 
could be relieved enough to sit up and take food by mouth. Without the 
benadryl this was impossible, because he had violent nausea and vom 
iting which persisted until the drug was again administered. After the 
fifth day benadryl by mouth controlled his nausea and vomiting, and 
appeared to benefit his subjective dizziness, but if he went without the 
drug for part or all day he always seemed to feel unsteady. 

Drowsiness was produced in some patients. In a few there 
was a subjective feeling of warmth and flushing of the skin, 
but both these effects were of short duration. In none of the 
17 patients was there any serious side effect. 


DISCUSSION. 


In reporting the results of the effect of benadryl given in- 
travenously to these 17 patients, it is obvious that little has 
been said regarding the control of vertigo, which is the title 
of this paper. The results presented confirm the already 
known control of nausea and vomiting by this drug. This 
immediately raises a question as to how much influence the 
nausea and vomiting have on a subjective feeling of dizzi- 
ness and, therefore, to what extent dizziness is relieved by 
benadryl. 


As I have already stated, this was not a controlled experi- 
ment. I did not attempt to measure nystagmus, either during 
or immediately following the administration of benadryl. 
Nevertheless, there is no doubt in my mind, nor was there 
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any doubt in the minds of these respective patients, that 
they felt less dizzy, that they were able to sit up, and in 
many cases, that they were able to walk after their nausea 
and vomiting had been relieved. 


I do not know whether this implies that stimulation of the 
medullary vomiting centers produces a subjective feeling of 
dizziness. It reminds me of the popular quotation during the 
late 1920’s of “‘which comes first, the chicken or the egg?’ 
There can be little doubt that benadryl administered in the 
manner and dosage described, is well worth using in the con- 
ditions mentioned, and perhaps, in other allied conditions. 


Medical control of the symptoms arising from disturbance 
of the parasympathetic nervous system is a goal which has 
been long sought, and dizziness is frequently such a symptom. 


Although this discussion is concerned with benadryl] alone, 
further work should be done with dramamine, thorazine, ban- 
thine, hydergine ®* and other pharmacologically allied 
drugs, for the control of dizziness. The purpose of this pre- 
liminary report is to attempt to stimulate such studies. Re- 
sults of well controlled experiments in large numbers of pa- 
tients may make possible future treatment of dizziness on a 
sounder basis. 


SUMMARY AND CONCLUSIONS. 


Benadryl was tried for control of nausea and vomiting and 
associated dizziness in 14 patients subjected to temporal bone 
surgery, two patients with labyrinthine hydrops, and one pa- 
tient with suppurative labyrinthitis. 


From this preliminary study it is concluded that: 


1. Benadryl given intravenously is effective in controlling 
nausea and vomiting and subjective dizziness. 


iS) 


Further studies with this and allied drugs should be 
carried out. 
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The Alexander Graham Bell Association for the Deaf (for- 
merly The Volta Speech Association for the Deaf) will hold 
its 1954 Summer meeting in St. Louis, June 14-18 inclusive. 
The theme of this meeting is “Let’s Face the Issues,” 
some of the questions to be discussed are: “Where should 


and 


the deaf child receive his education?” “What are the possi- 
bilities and limitations of auditory training?” ‘What are the 
principal issues in teaching speech?” and “What contribu- 
tions can be made to the understanding of the deaf child by 
persons in peripheral fields?” 


All sessions will be held at the Chase Hotel, but there will 
be Open House at Central Institute for the Deaf and St. 
Joseph Institute for the Deaf. 


For further information, address: Robert Goldstein, 818 
S. Kingshighway, St. Louis 10, Missouri. 











GENERAL ANESTHESIA IN 
OTORHINOLARYNGOLOGY.*+ 


NORVAL E. HAMILTON, M.D., 


Portland, Ore. 


Many operative procedures done by members of your 
specialty are completed with local anesthesia, either local 
infiltration, sometimes nerve block, or topical application. 
Local anesthesia, when used correctly in safe amounts, has 
probably less systemic effect than other anesthetics. When a 
given operation can be accomplished with a safe dose of local 
anesthetic agent, without undue discomfort to the patient and 
with ease by the surgeon, local should be given consideration 
as first choice. 


Topical anesthesia is, of course, not without its disadvan- 
tages and dangers. We all know of even fatal reactions to 
topical anesthesia, so that development of a topical agent of 
lesser toxicity would be of great value. When it was shown 
that one of the pharmacological properties of antihistaminic 
drugs was the ability to produce local anesthesia, it was hoped 
that here might be found an agent capable of producing safe 
and adequate anesthesia; however, some investigation is dis- 
couraging. In a report by Mathieu & Crandall,’ on the use 
of 4 per cent pyribenzamine in only 12 cases of bronchoscopy, 
several disadvantages were listed. 


1. In only two cases was anesthesia completely satisfactory, 
using pyribenzamine alone. 


2. Salivation was increased. 
3. An unpleasant burning sensation in the mouth and neck 
was experienced by all patients. 


Read at the meeting of the Western Section of the American Laryngo- 
logical, Rhinological, and Otological Society, Inc., Portland, Ore., February 
6, 1 ‘ 


+ From Anesthesia Department, Emanuel Hospital, Portland, Ore. 


Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication, March 10, 1954. 
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,. In two cases, untoward reactions resembling those fol- 
lowing the use of cocaine occurred. 


Perhaps further investigation will lead to something more 
encouraging. 


CHOICE. 


A question frequently asked concerning general anesthesia 
goes something like this: “Mr. Smith has so-and-so. What 
shall we give him?” Or: “Don’t you think she is all right 
for a little pentothal?” To make a choice of anesthesia we 
should consider the history of the patient, his physical and 
mental status, the laboratory work, the site and extent of the 
operation, the desires of the surgeon, and the abilities of the 
anesthetist. In general, we can say that the importance rests 
more upon the administration than upon the drugs selected. 


AGENTS. 


We do have a number of anesthetic agents available, each 
with its own peculiarities. These characteristics may be of 
minor importance in some cases but of marked importance, 
even to contra-indication of use, in others. To mention a few 
commonly used agents: nitrous oxide is a non-toxic gas which 
has no definite contra-indications to its use; however, it is 
a weak anesthetic agent, and the harmful effects of hypoxia 
may be produced in attempting to provide complete anes- 
thesia with nitrous oxide alone, rather than by supplement- 
ing it with some other agent. 


Cyclopropane provides complete anesthesia with a gener- 
ous oxygen concentration, but it is explosive and should not 
be used with the electro-cautery or other electrical equipment. 
It must not be used with epinephrine or its related drugs, 
which is an important consideration in your field. Cyclopro- 
pane not uncommonly produces arrhythmias. Epinephrine 
further enhances the irritability of the cardiac automatic tis- 
sue, and the use of the two together may result in ventricular 
fibrillation. 


Ethyl-ether is used much less frequently than it was 10 or 
15 years ago, but it probably still has the greatest margin of 
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safety. Some cardiac irregularities may occur during ether 
anesthesia, but they are not of serious nature. Ether may 
well be chosen in the presence of fibrillation, heart block or 
coronary disease. Ether is a sympathomimetic agent pro- 
ducing bronchial relaxation, so that its use is indicated with 
asthmatics. On the negative side, it produces some metabolic 
changes, more than other agents. Liver and kidney function 
may be decreased, acidoses may appear, nausea and emesis 
are common, and most patients do not like it. 


Thiopental and Surital are agents most commonly used for 
intravenous anesthesia. They are rapid acting hypnotics 
which depress the central nervous system. They also depress 
respiration and the vasomotor center. They seem to enhance 
the laryngeal reflexes and laryngospasm occurs not infre- 
quently, but they produce no definite organ damage and, 
when used in moderate amounts, combined with oxygen and 
nitrous oxide, and perhaps a muscular relaxant, find rather 
wide use, especially when a non-explosive anesthetic is needed. 
They provide a very pleasant inducing agent, which patients 
love.and frequently ask for. Other agents have similar indi- 
vidual properties, which are to be considered in the choice of 
an agent. 


METHODS. 


The choice of agent for ear, nose and throat surgery may 
be the same for a given patient as for other types of surgery, 
but the method of administration requires special considera- 
tion. Since the surgery is done about the head and neck, we 
must make the anesthesia safe for the patient by providing 
a continuous free and open airway, and must prevent aspira- 
tion of blood or foreign materials. We must also provide 
adequate operative area for the surgeon and not have any of 
our equipment in the way. These requisites are best pro- 
vided by an endotracheal technique, adapted to the particular 
operation to be performed. 


For nasal operations oral intubation may be done, and the 
tubing to the gas machine led down over the chest to the side 
of the table. The anesthesiologist then takes his position at 
the side of the patient, perhaps nearer the foot than the head. 
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The patient’s color and pulse are watched in the hands or 
feet. The character of respirations are followed by watching 
the breathing bag. Blood pressure readings are recorded at 
regular intervals. Intravenous fluids may be started in an 
ankle vein. Even though we are removed from the normal 
position of the anesthetist, we may carry on a safe, satis- 
factory anesthesia, out of the way of the surgeon. 


For operations in the oral cavity, nasal intubation may be 
done and the tubing brought up over the forehead of the 
patient, leaving the mouth free and still obviating the danger 
of respiratory obstruction or aspiration. 


Tonsillectomy and adenoidectomy are the most common 
operations done in the oral cavity. The majority of adult ton- 
sillectomies are done under local anesthesia. Those done 
under general anesthesia are usually intubated. Tonsillectomy 
and adenoidectomy in children are frequently done using in- 
sufflation anesthesia. They may also well be done with an 
endotracheal technique, especially those operations of longer 
duration. Some surgeons take 10 to 15 minutes, while others 
may take an hour. Against the use of the endotracheal tube 
is the fact that those frequently administering tonsil anes- 
thesia are not adept at intubation and also that some sur- 
geons complain of the tube being in the way. Barton,’ of 
California, has recently described an endotracheal tongue 
blade adaptable to the Crowe-Davis or the MclIvor mouth 
gag, which is said to afford better exposure. A metal tube 
is incorporated in the tongue blade, and the endotracheal tube 
is threaded through it and held down in the midline against 
the tongue. 


Peroral endoscopy is usually a short procedure, but one 
which may test the skill of the anesthetist. Bronchoscopy in 
children may most safely be carried out with ether inhala- 
tion and insufflation. This type of anesthesia may also be 
used in adults, but induction time is slow and may take longer 
than the endoscopy. If the procedure is of some length it 
may be difficult to maintain adequate anesthesia, or if the 
patient is deeply anesthetized, recovery time is prolonged 
with slow return of pharyngeal and cough reflexes. Other 
methods also have disadvantages. 
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One of our newer muscular relaxants, succinylcholine, is 
finding use in this field. Succinylcholine produces relaxation 
of rapid onset and of very short duration. One method of 
using this agent may be described: topical anesthesia is first 
applied to the pharynx and larynx; then, when the broncho- 
scope and equipment are in readiness, the patient is anesthe- 
tized with intravenous thiopental or surital and a 0.1 per 
cent succinylcholine drip started. Oxygen may well be given 
during induction. In five minutes or less, the surgeon may 
proceed. Succinylcholine here is superior to curare prepara- 
tions because its action ceases soon after administration is 
stopped, and because the cords will be found to be more in 
abduction; however, it is not a perfect method and must be 
treated with marked respect. The more pentothal given, the 
more will be the resulting respiratory depression, and an 
excess of succinylcholine will produce apnea. 


For operations such as laryngectomy, the initial surgery 
may be accomplished with an oral tube in place. When the 
trachea is transected an ordinary cuffed tube or an angled 
modification,‘ which may give the surgeon more room, is in- 
serted into the new tracheal opening and the anesthetic con- 
tinued to the end of the operation without fear of obstruction 
or aspiration of blood. 


For some operations on the larynx, it may be an extreme 
advantage or a necessity to perform a tracheotomy first. Dur- 
ing the past ten years, tracheotomy operations have been 
performed with increasing frequency. As has been pointed 
out, by Davis, et al.,° tracheotomies are now recommended 
as a prophylactic measure and are no longer regarded as a 
last resort for dire emergencies. The safety of the patient is 
our first consideration and, if a tracheotomy is going to make 
the operation or anesthesia safer for the patient, it should 
certainly be done. In such as a Kelly operation, a tracheotomy 
may be done under local anesthesia, or under general anes- 
thesia over an endotrachial tube. When the trachea is reached 
and the cartilages are to be cut, the oral tube is removed and 
a modified tube inserted into the stoma. The operation may 
then be peacefully continued, with the assurance that we 
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have the air-way under perfect control. We have made the 
patient safer for the operation. 


POSTANESTHESIA RECOVERY ROOM. 


Efforts to increase the safety of the patient must not cease 
with the completion of the operation. The immediate post- 
operative period following general anesthesia may be one of 
the most critical times of the patient’s hospitalization. He 
must be watched closely until there is a return of conscious- 
ness and of the protective reflexes, if early postanesthetic 
complications are to be avoided. We attempt to have the pa- 
tient as much awake as possible at the termination of the 
surgery, so that this period is not a prolonged one; even 
then, it is difficult to obtain adequate care when the patient 
is returned to the surgery floors. 


The answer to this problem is the use of a postanesthetic 
observation room."** To this space surgical cases may be 
returned for close observation by trained personnel until it 
is felt safe to return them to their beds. This room should, 
preferably, adjoin surgery, so that the anesthesiologist or 
surgeon may be readily available, and may slip in to check 
on the patient between cases. Ready for immediate use are 
oxygen, suction, drugs, fluids, and other supplies which may 
be needed. It is most helpful in our care of the unconscious 
patient, and provides continuity to the program of ever watch- 
ing for aids to increase the safety of the patient. If you do 
not have a postanesthetic room in your hospital, I would 
recommend it to you. 
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THE BRONCHOSCOPIST’S AID TO THE 
THORACIC SURGEON.*+ 


MERCER G. LYNCH, M.D., 
New Orleans. 


Because of the remarkable advances in chemotherapy dur 
ing the last fifteen years, the character of otolaryngologic 
practice has changed. Fulminating infections are exceed- 
ingly rare now, and the young otolaryngologist is fortunate 
if during his training he sees one patient with meningitis, 
lateral sinus thrombosis or osteomyelitis of the frontal bone 
or superior maxilla. We otolaryngologists, therefore, are 
directing our attention to preventive medicine, early diag- 
nosis of disease and corrective surgical procedures. 


One of the major medical problems confronting every 
physician at the present time is that of carcinoma. The oto- 
laryngologist has assumed a prominent place among sur- 
geons treating cancer and is confronted with this condition 
more and more, not only in the performance of surgical 
procedures in the region of the head and neck, but also in 
the assistance he gives to the thoracic surgeon. The oto- 
laryngologist’s knowledge of the respiratory tract can be of 
considerable value in providing the thoracic surgeon with 
information he needs for successful excision of the neoplastic 
tissue. He can be of particular help in the bronchoscopic 
study of the patient. He is far better qualified than others 
to serve as the bronchoscopist on the chest service; and along 
with the radiologist, internist, pathologist, and thoracic sur- 
geon, he fulfills an important place in a team which is re- 
quired for the best care of patients with diseases of the 
chest. It behooves us then, to increase our knowledge and 
improve our skill of bronchoscopy, so that we will remain 
an indispensable part of this working team in the treatment 
of thoracic diseases. 

Read at the meeting of the Southern Section of the American Laryn 
geological, Rhinological and Otological Society, Louisville, Ky., January 16 
Orleans. 


Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication, January 19, 1954. 
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The great increase in the number of reported cases of car- 
cinoma of the lung in recent years has caused much specula- 
tion as to whether the incidence of the disease has actually 
increased or whether more cases are being recognized be- 
cause of better diagnostic studies. Approximately 10 per cent 
of all cases of primary carcinoma originate in the lung, 
which ranks second only to the gastrointestinal tract as the 
most frequent site for cancer. 


In spite of the progress made in the methods of recogni- 
tion of cancer, as well as the fact that not only the medical 
profession, but also the layman are becoming more “lung 
cancer conscious,’ we are still seeing a large number of 
patients whose disease is so far advanced as to be inoper- 
able. It has been stated by some that the majority of car- 
cinomas of the lung originate in the main or branch bronchi, 
and usually by the time the patient is sufficiently ill to seek 
medical advice, operative removal is impossible. Others, 
however, believe that tumors of the main bronchi give rise 
to symptoms early and spread slowly, so that the patient 
consults the surgeon in time for surgical removal. These 
diametrically opposed view-points are both true, because 
there are many patients who consult a physician in the early 
stages of the disease but the physician neglects to carry 
out a thorough examination. Too often the physician is in- 
clined to disregard the early symptoms and wait for more 
definite physical or roentgenologic evidence to develop. By 
this time the disease has usually progressed beyond sur- 
gical aid. 


The most persistent symptom of bronchogenic carcinoma 
is chronic cough, which at times may become blood tinged. 
Unfortunately, the importance of this symptom is too often 
minimized, both by the patient and by the physician. The 
fact that bronchogenic carcinoma can masquerade under a 
chronic cough, which at times may become blood tinged and 
is productive of some mucous should be kept in mind at all 
times, and in these patients a thorough investigation is 
mandatory if bronchogenic carcinoma is to be diagnosed at 
a time when surgical removal is possible. Our clinical pace 
must be quickened. 
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Another factor responsible for delay in diagnosis is the 
fact that there are no characteristic symptoms of broncho- 
genic carcinoma. The commonest symptom is a chronic per- 
sistent cough, productive of mucous, and at times slightly 
blood tinged. It appears early before the bronchi have be- 
come occluded from irritation and partial obstruction of the 
air passages. At this time physical examination usually re- 
veals no abnormalities, and roentgenologic evidence is either 
absent or inconclusive; however, the diagnosis can usually 
be made at this time by bronchoscopic examination. If 
only a small part of the lung and bronchial tree is involved, 
the diagnosis can be made only if the bronchoscopist has a 
thorough knowledge of the finer anatomic relationships of 
the lung. The openings of the segmental bronchi can be 
seen and identified through the bronchoscope. 


Later, as the cough becomes more persistent. instead of 
blood tinged sputum, hemoptysis may develop. This sign is 
a definite indication for bronchoscopy, even if the patient 
has tuberculosis, and especially in those patients in whom 
no tubercles have been demonstrated. 


Dyspnea usually develops after the bronchus has become 
obstructed and may at times be quite severe, even though 
only a small portion of the lung is involved. Cardiac disease 
must be considered in the differential diagnosis; also, a di- 
agnosis of asthma must not be made without investigating 
the possibility of carcinoma, because some wheezing is usu- 
ally associated with dyspnea caused by an obstructing tumor. 


ain does not develop until the advanced stages of bron- 
chogenic carcinoma, except in those patients with pleural 
involvement whose disease originates in the periphery. Sim- 
ilarly, fever is a late manifestation, but may appear early 
if obstruction and infection develop distal to the growth. 
Emphysema, obstructive atelectasis and pulmonary abscess 
appear in the terminal phase of the disease, and can be 
demonstrated on physical and roentgenologic examination 
at that time. 

The value of bronchoscopy in the early diagnosis of bron- 
chogenic carcinoma cannot be too strongly emphasized. It is 
almost unanimously agreed that this is the one procedure 
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which makes possible early recognition of the condition. In 
most cases the diagnosis can be made earlier and more posi- 
tively by bronchoscopy than by any other available means. 
This, of course, does not mean that this should be the only 
means of diagnosis. These patients should be studied care- 
fully by the internist, radiologist and thoracic physician, as 
well as the bronchoscopist. 


It is advisable that bronchoscopy be performed under local 
anesthesia in order to obtain the cooperation of the patient 
during examination of the segmental bronchi and to con- 
trol hemorrhage should it result from biopsy or manipulation 
of the growth. All of our bronchoscopies were performed 
under local anesthesia with no bad results and with no com- 
plications which would delay operation. The patient is given 
some form of barbiturate the evening before, and again one 
hour before bronchoscopy is to be performed. A 10 per cent 
solution of cocaine is sprayed into the mouth, and the patient 
is instructed to expectorate the solution after it has been held 
in the mouth for a few-seconds. He is especially cautioned 
not to swallow any of the spray. A laryngeal cotton appli- 
cator is then dipped in a 10 per cent solution of cocaine, 
the excess solution being squeezed out. The applicator is ap- 
plied to each pyriform fossa and kept there for exactly five 
minutes. A cotton pledget saturated in this cocaine solution 
and thoroughly wrung out is placed between the upper gum 
and lip and also kept there for five minutes. The patient is 
then made to sit up and 1 ce. of a 1 per cent solution of pon- 
tocaine is instilled into the larynx, with the patient tilting 
slightly to the right; this procedure is then carried out with 
the patient tilted to the left. He is then placed on the reg- 
ular operating table and draped, after which bronchoscopy 
is carried out without a headholder. Usually the 7:40 or 7:35 
Jackson bronchoscope may be inserted directly into the larynx. 
Only occasionally does one have to use the laryngoscope as 
an aid. 


Once the bronchoscope has entered the trachea the exam- 
ination begins, because in addition to obtaining a biopsy spe- 
cimen the bronchoscopist can obtain information which will 
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enable him to give the thoracic surgeon a full description of 
the tracheobronchial tree. This will be of considerable help 
to the thoracic surgeon when he removes the growth. 


The trachea is inspected for shift or displacement and for 
fixation here or at the carina. The bronchoscope is then di- 
rected into the right bronchus, which is examined for size, 
compression or fixation. The opening to the lobes and the 
segmental bronchi are then inspected. If a growth is found 
in a definite lobe of bronchopulmonary segment, it is defi- 
nitely identified and the distance to the main bronchus meas- 
ured. If the main stem bronchus is involved, then the dis- 
tance to the carina should be measured in order to determine 
whether there is enough clearance for removal of the lung. 
Although a definite diagnosis cannot be made in many in- 
stances, much valuable information can be given to the 
surgeon, which, along with the physical and roentgenologic 
findings, make exploratory thoracotomy possible. Thus, it 
might be possible for the surgeon to remove a malignant 
tumor which might be inoperable by the time a positive bi- 
opsy is obtainable. 


Besides biopsy and aspiration for examination for neo- 
plastic cells, the bronchoscopist can supply additional val- 
uable information which can be obtained by no other means. 
Spreading of the carina, and distortion and fixation of the 
bronchi are important indications of involvement. Absence 
of expansion and elongation on inspiration and contraction 
on expiration indicates peribronchial involvement. A _ rigid 
tracheobronchial tree also denotes peribronchial involvement. 
Frequently, obstruction to the main or secondary bronchus, 
due to proliferation of the growth, can be removed sufficiently 
to establish drainage or an adequate airway which results 
in improvement in the general condition of the patient prior 
to operation. This may necessitate postponing operation be- 
cause several bronchoscopic procedures may be required, but 
the short delay is offset by the improvement in the general 
condition of the patient. It may also make possible collapse 
of the lung at the time of operation and thus provide much 
better surgical exposure. Even if a biopsy specimen cannot 
be obtained in these patients, often bloody or purulent drain- 








364 LYNCH: BRONCHOSCOPIST’S AID TO THORACIC SURGEON. 


age from one of the segmental bronchi is seen, and this local- 
izes the lesion to a definite area; moreover, the secretion may 
be aspirated for study of malignant cells. If no definite path- 
ologic diagnosis can be made following bronchoscopy and 
other examinations, then from the bronchscopic observations, 
roentgenographic findings, and the history and physical find- 
ings, the thoracic surgeon may consider exploratory thorac- 
otomy indicated, which in many cases at this early stage 
means successful removal of a malignant growth. 


Carcinoma of the lung is being recognized more often, not 
only because of the more adequate diagnostic facilities but 
also because of the establishment of cooperation between the 
internist, roentgenologist, pathologist, bronchoscopist and 
thoracic surgeon. The bronchoscopist plays a vital role in 
the early diagnosis of this condition. It, therefore, is our obli- 
gation to become proficient bronchoscopists so that we can 
supply the thoracic surgeon with all the information he needs 
for successful excision of these malignant growths. 


Although the early manifestations of pulmonary carcinoma 
are indefinite, a chronic, persistent cough, often productive 
of mucous which at times is slightly blood tinged, is often 
the first indication of trouble, just as persistent hoarseness 
is the warning signal of carcinoma of the larynx. Broncho- 
scopy is, therefore, mandatory in all patients with a persis- 
tent chronic productive cough if bronchogenic carcinoma is to 
be diagnosed at a time when it is still operable. 








CONSERVATION OF HEARING IN THE MODIFIED 
RADICAL MASTOIDECTOMY.*+ 


Technical Considerations. 


SHIRLEY HAROLD BARON, M.D., 


San Francisco, Calif. 


It is generally agreed that the main objectives in mastoid 
surgery are to eliminate dangerous pathology and to preserve 
function, providing that saving function can be done at no 
expense to the patient’s safety. 


Just what constitutes safety? To this question there will 
be no uniform reply, but if we try to answer it without prej- 
udice we must unshackle ourselves from the precept of times 
gone by. We are suffering from a “hang-over” of another 
era, when complications were rampant, when antimicrobial 
medicaments were nonexistent, when techniques were less 
advanced, and when radical mastoid surgery was the rule 
and the less radical, the exception. 


There still persists a tendency toward radical surgery, very 
likely because of our continued obsession with the intracranial 
complications, which as Tumarkin!' aptly stated, “loom up too 
largely in our minds and in our textbooks. Whatever may 
have been the case in the past, today they are interesting 
rareties.” 


When we shall rid ourselves of this obsession and the over- 
whelming compulsion “to take out a little more,” when do- 
ing a little less would suffice, conservative mastoid surgery, 
with a good functional result, will be the rule rather than 
the exception. 


In recent years, many informative articles?*.45.%75.%101,12 


Read at the meeting of the Western Section of the American Laryngo- 
logical, Rhinological, and Otological Society, Inc., Portland, Ore., February 
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have been written on the modified or conservative radical! 
mastoidectomy. An additional paper on this subject might 
seem gratuitous were it not for the fact that there are still 
too many who feel that the modified radical is indicated in 
only an occasional case. 


For example, as recently as 1950, McQuiston™ stated, “In 
some cases in which the condition is confined to the epitym- 
panic region, the patient may have useful hearing, indicating 
that the ossicular chain is intact and functioning. In such a 
case the modified radical mastoidectomy, or the atticomastoid- 
ectomy, is indicated; however, in our experience, there have 
been only a limited number of cases that have fallen into this 
category.” 


I must, of course, take issue with McQuiston’s statements. 
For one thing, the presence of useful hearing is not proof 
of an intact ossicular chain; for another, the opportunities 
for some modification of the radical mastoidectomy are not 
rare and are not necessarily limited to only those cases where 
disease is confined to the epitympanic region, and where the 
ossicular chain is intact. To substantiate this opinion are the 
statistics presented in a previous paper of mine’ in which, 
in 64 consecutive cases treated surgically for chronic otorrhea, 
the modified radical (Bondy type) was done on 47 and the 
classical radical mastoidectomy on only 17; and, in Sham- 
baugh and Derlacki’s™” series of 62 cases, 36 had modified 
radicals and 26 had radical operations. 


To obtain a dry ear is one of the goals in mastoid surgery 
but its importance is secondary to safety and function. Actu- 
ally, thanks to Lempert,'® who has shown us the way in im- 
proved technique and in the advantage of using magnifying 
lenses, achieving a dry ear in any modification of the radical 
has become no problem in most cases. Contrary to past be- 
liefs, statistics**” show that most of the present day modified 
radical operations result in dry ears. 


Indications for surgery will not be given, as they have 
been reviewed adequately elsewhere. This presentation is con- 
cerned with preserving or improving function while achieving 
safety. 
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What, then, is necessary to preserve or improve hearing? 
The most important single factor seems to be to maintain a 
freely movable stapes ;*° next, the round window area must 
be included in a sealed tympanic space connected with a 
patent Eustachian tube. The very best results, with some 
exceptions, are those which have an intact ossicular chain. 
Serviceable hearing can be obtained, however, with a sealed 
tympanic space in the absence of the incus and the head of 
the malleus," but if this tympanic space becomes obliter- 
ated by eventual complete retraction of the tympanic mem- 
brane against the promontory, the good hearing level previ- 
ously obtained may be lost.” 


We must aim, then: 1. To maintain the mobility of the 
stapes. 2. To obtain a sealed tympanic space with continuity 
between the Eustachian tube and the round window area. 
8. To prevent obliteration of this sealed tympanic space. 

To maintain stapes mobility, a few principles are as 
follows: 


1. Avoid dislodging the stapes from the oval window by 
refraining from excessive manipulation about it such as 
may occur if an attempt is made to remove every bit of 
granulation tissue surrounding the stapes in its pelvis ovalis 
(fossula fenestrae vestibulae). It is not necessary to re- 
move every vestige of granulation tissue as granulation 
tissue formation is reversible. 

2. Avoid dislodging the stapes by not attempting to re- 
move an enveloping cholesteatoma matrix if one is present. 

8. Avoid removal of mucous membrane*® in the pelvis 
ovalis near the fenestra, as this may cause excess scarring 
and stapes fixation. 

4. Consider severing the stapedius muscle. According to 
House,’® this may prevent a “tilting” of the stapes toward 
this muscle (when unopposed by the tensor tympani mus- 
cle through an intact ossicular chain) and may improve its 
mobility. 


What can be done to prevent an obliteration of the tym- 
panic space? Some suggestions are: 


1. Preserve the ossicular chain when possible. 
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2. If the matrix of a cholesteatoma is sealing off a tym- 
panic space, do not disturb the matrix. 


3. If it is necessary to remove the incus and head of the 
malleus, leave behind some “tenting” structure. With the 
incus and the head of the malleus gone, tympanic membrane 
retraction may occur in an occasional case. If it happens 





The bony ear drum, incus and malleus have been removed and a skin graft 
applied. If this technique is used, according to House, the hearing improve- 
ment is minimized because the graft lies over the stapes area and results 
in partial fixation. (In cases with which we are concerned, this does not 
seem to apply. In several patients the tympanic membrane closely envel- 
oped the stapes and good hearing resulted.) (Courtesy Howard P. House: 
Congenital Ear Canal Atresia. The Laryngoscope, 63:925, 1953.) 


in the only good ear of the patient, it could be a disaster. 


This “tenting-out” principle to prevent obliteration of the 
tympanic air space was demonstrated by: 


a. House,'? who, in a very fine paper on agenesis of the 
ear canal, described a method of preserving stapes mobility. 
He leaves intact the inferior bony plate (see Figs. 1 and 
2), the bony “ear drum” present in these cases. This pre- 
vents the applied skin graft from resting upon the stapes* 
and the promontory, and results in a mobile stapes con- 


*In the ears with which we are concerned, the approximation of the 
skin to the stapes is desirable providing that there remains a tympanic 


air space 
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tained in a sealed tympanic space in continuity with the 
Eustachian tube. While there is no such bony plate in the 
ears with which we are concerned, a similar principle, such 
as described by Lempert, may be applied. 


b. Lempert'*** suggested leaving intact the anterior bony 
“spike” (greater tympanic spine) and the posterior bony 





The procedure of choice leaves the bony ear drum largely intact. The 
deformed and fixed incus and malleus are removed through the smallest 
possible attic opening. A thin, full-thickness skin graft is placed over 
this opening to act as a new ear drum creating a middle ear air space and 
avoiding partial stapes fixation. A maximum hearing improvement is at- 
tained by this technique. This illustration of House’s is used to show how 


a bony projection will maintain a tympanic air space. (Courtesy Howard 
P. House: Congenital Ear Canal Atresia, The Laryngoscope, 63:926, 1953.) 
“spike” (lesser tympanic spine) to help preserve the tym- 


panic space and the epitympanic space, and to keep the 
tympanomeatal flap from adhering to the entire incudo- 
malleolar joint. Lempert dees not remove the incus and 
the head of the malleus in his modified radical operation, 
but for those who do, these spines may help to preserve the 
tympanic space. In this situation, when the incus and head 
of the malleus are removed, it is important to cover the 
space bounded medially by the medial attic wall and later- 
ally by the spines and the tympanic membrane (the roof 
of the tympanum), with a skin flap or a skin graft. 
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c. If the incus has to be removed, it still may be possible 
to save the head of the malleus which will prevent complete 
retraction of the tympanic membrane against the promon- 
tory. I have tried this in but one case (see Case 7). The 
posterior portion of the tympanic membrane did retract to 
the promontory and to the capitulum of the stapes, but 
there was no retraction of the anterior half (see Fig. 16). 
The tympanic air space was maintained and excellent hear- 
ing resulted. This method deserves further trial. 


TECHNICAL CONSIDERATIONS. 


In this presentation, the term “modified radical mastoid- 
ectomy” is used in its broadest sense; that is, it includes any 
modification of the so-called classical radical mastoidectomy, 
and is not confined to the Heath or Bondy type of operation, 
although the Bondy is the one most often done. The Bondy 
operation, as referred to here, is the removal of the roof and 
posterior wall of the bony external auditory canal including 
the “bridge,” the external attic wall, the opening up of the 
mastoid antrum and removal of all the bone external to it, 
and removing as much of the mastoid bone as may be re- 
quired in any individual case. The management of the ossi- 
cles, the tympanic membrane and the membranous canal, 
varies with each situation. 


BASIC TECHNIQUE. 


I prefer the endaural technique, although any of these pro- 
cedures can be done by the postauricular route if one so 
chooses. A modified Lempert approach is used with an 
S-shaped incision for the left ear and a reverse-S incision 
for the right, as described in a previous publication.? After 
the periosteum is elevated, a triangular piece of subcutaneous 
connective tissue is removed anteriorly in the region of the 
superior canal wall, to increase the exposure. 


Before any bone work is done, the membranous canal is 
carefully separated from the bony canal in all cases. While 
one may have a previous plan, the final technique is not deter- 
minable until the area of pathology is exposed; therefore, one 
must not cut the membranous canal until he is certain of the 
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procedure to be done. This will allow the membranous canal 
skin to be used to the best possible advantage. 





a \ diagrammatic 


representation of the 
the lesser tympanic spine (2). 
may bea 
lines drawn on the 
the 


greater tympanic spine (1) and 
Lempert!* suggested that leaving these spines 
way to prevent medial retraction of the tympanic membrane. The 

floor and sides of the membranous canal demonstrate 
incisions to be made for a rotating flap that will cover and 
tympanum. Note that the incision anteriorly 1s carried completely 
the perforation, severing the anterior pedicie. 


seal the 
through 


b. This illustration shows the flap in place attached by a thin posterior 
pedicle. (The upper edge of the tympanic memprane is “freshened” before 
this flap is placed.) Primary union between the edges of the flap and the 
tympanic membrane may occur. This type of flap may be used to cover and 
seal the tympanum either in the presence or in the absence of the ossicles. 


The electrically driven burr is practically a ‘‘must,” as is 
magnification. 


The shortest approach to the mastoid antrum is through a 
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point deep in the posterior bony canal wall, as suggested by 
Lempert,'® although there is no objection to approaching the 
antrum via the cortex, if one so chooses. In a sclerotic mas- 
toid, it is not necessary to develop a large mastoid bowl. In 
a pneumatic or partially pneumatic mastoid, one certainly 
should try to remove all cells possible. Predetermination of 
the anatomy by Xray is important. The posterior bony canal 
wall should be removed, and at its most external portion it 
should be leveled to the floor of the external auditory canal 
to prevent any pocketing in the mastoid bowl. I feel that 
the “bridge” should be removed in all cases. 

The management of the membranous canal and the type of 
flap to be cut varies with the problem at hand. 


SITUATIONS ENCOUNTERED. 


I. Attic or attico-antral cholesteatoma with attic or pos- 
terosuperior-attic tympanic membrane perforation. 


(a) Technique when the cholesteatoma matrix is pre- 
served. 


(b) Technique when the cholesteatoma matrix is re- 
moved. 


II. Attic or posterosuperior-attic perforations where there 
is no cholesteatoma. 


III, Large, non-marginal or marginal posterosuperior tym- 
panic membrane perforations without cholesteatoma. 


IV. When the tympanic membrane is absent and the middle 
ear is occupied by a cholesteatomatous mass. 


V. Miscellaneous. 


I(a) Attic or attico-antral cholesteatoma, with attic or pos- 
terosuperior-attic tympanic membrane perforation, when the 
cholesteatoma matrix is preserved: 


Most of the cases of chronically discharging ears that re- 
quire surgery have cholesteatomas, and a high percentage of 
these are from attic perforations (see Fig. 4) or posterosu- 
perior marginal perforations, or a combination of both. Many 
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of these have serviceable or close to serviceable hearing. It 
is expected, therefore, that they should have a good chance 
to maintain or improve their hearing. If the patient’s middle 
ear cavity is sealed off by the matrix of the cholesteatoma, it 
is rare for the hearing to drop after surgery providing that 
the covering matrix is preserved and the middle ear cavity is 
undisturbed. Actually, many obtain an improvement in hear- 





Fig. 4 
Diagrammatic representation of a cholesteatoma which in reality is a 
cyst “a” with a squamous cell epithelial lining on the inside, and a connec- 
tive tissue layer on the outside. It is connected by a stalk to the perfora- 
tion which in this case, is in Shrapneil’s membrane. 


ing, apparently as the result of the elimination of the middle 
ear congestion after the cholesteatoma is exteriorized. A num- 
ber of these cases, preoperatively, have a serous otitis media 
which disappears after surgery, usually spontaneously, al- 
though occasionally drainage by myringotomy has to be done. 


When the matrix is saved, its perilabyrinthine extensions 
should be elevated and searched for any finger-like projec- 
tions, which should be eliminated. It is not usual for the ma- 
trix to extend inferior to the labyrinth towards the mastoid 
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tip, but when this does occur, this portion of the matrix 
should be removed and the underlying bone ground down in 
an attempt to eliminate nonvisible microscopic extensions that 
could appear later as recurrent cholesteatomatous cysts, es- 
pecially since this area is to be covered with a skin flap. The 





Fig. 5 


The outer portion of the cyst has been cut away and the inner layer 
(known as the matrix) is left undisturbed “a.” Note that the incision in 
the long axis of the membranous canal is cut through the perforation, thus 
eliminating the perforation. The skin flaps “b” and “b-1”" can now be 
reflected into the mastoid bowl. 


overhang of the anterior buttress (greater tympanic spine) 
should be removed. The posterior overhang of the lesser tym- 
panic spine should be removed only if it can be done without 
opening up the sealed-off tympanic space. 


The entire membranous canal wall, which now appears as 
a tube of skin, may be cut through its long axis superiorly 
down to and through the perforation, thereby completely 
eliminating the perforation (see Fig. 5). This forms a plastic 
flap, which can be reflected over the facial ridge to the mas- 
toid bowl. For better conformity and maneuverability an 
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external “cuff” should be separated from the main flap (see 
Fig. 6). 


Should the preserved matrix of the medial attic wall be 
elevated to inspect the ossicles? That depends upon the pre- 
operative hearing level. If the hearing is serviceable, espe- 
cially if it has a drop of only 5 to 15 db, it is unwise, to dis- 
turb the matrix. If it is not disturbed, then how does one 





Fig. 6 


The completed operation: “a” the cholesteatoma matrix left in situ. (Note 
that it is covering the ossicles and is sealing off the tympanum.) “b” and 
“b-1" are the membranous canal skin flaps. 


know the status of the underlying ossicles? One doesn’t ex- 
cept for the presence or absence of active infection. When an 
infection is present, the matrix as a rule has a pinkish color, 
and is elevated by granulations which lie between it and the 
underlying structures. The elevation of this matrix by gran- 
ulation tissue is quite obvious, and under the circumstances 
the matrix should be removed. Where there is no evidence 
of infection and the hearing is very good, the shape and con- 
tinuity of the ossicles is of no importance. 


There may be some wisdom in elevating the matrix to in- 
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spect the status of the ossicles, if the hearing is 50 or more 
db below threshold. In a case of Juers’,’’ when this was done 
the malleus and incus were found to be fused and were re- 
moved; the matrix was replaced to seal off the tympanum. 
Following this, the hearing improved from a 50 db to a 
better than 20 db level. On the other hand, this isn’t always 
necessary. In four of my cases, previously reported,'*” with 
hearing losses from 59 to 69 db, the matrix was not elevated; 
yet, the hearing in each improved to a serviceable level. 
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Fig. 7. 


Preoperative and postoperative audiograms of the left ear, Case 1. 


The plastic flap that has been reflected into the mastoid 
bow! is held in place with paraffin mesh gauze, which is left 
in place for about a week. The innermost layer of this gauze 
is marked with a black silk suture, which is brought out 
through the meatus. The preauricular portion of the incision 
is closed with silk. 
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There are instances in attic cholesteatoma where the ma- 
trix is medial to the incus and the head of the malleus. In 
those, cases, the incus and the head of the malleus may be 
removed. The matrix is undisturbed and is utilized to seal 
off the tympanum. 


ILLUSTRATIVE CASE REPORTS. 


Case 1. Mr. O. G., age 36. First seen April, 1947. Discharging right 
ear for 20 years. Discharging left ear, five years. Poor hearing in the 
right ear (58 db level), hearing within serviceable level (15 db level) 
in the left ear. Mucoid and muco-purulent drainage, right ear. Anterior 
attic perforation with a cholesteatoma plus a posterosuperior perforation 
in the left ear. 

Surgery: Left, endaural, Bondy, modified radical mastoidectomy on 
September 15, 1948. An attic cholesteatoma extending to the antrum was 
found. The matrix in the antrum was covering granulation tissue, so 
this portion of the matrix was removed. that covering the tympanum and 
the ossciles was left in situ. Nothing was done to the postersuperior per 
foration through which could be seen fine granulation tissue, and this 
perforation eventually closed. The postoperative hearing level showed an 
improvement to 10 db (see Fig. 7). The last audiogram, done September 
2, 1953, more than five years later, showed maintenance of the improve 
ment. The ear is dry, and the ossicles are in bas relief, covered by a 
thin epithelium. 


Comment: At surgery, would one dare manipulate the pa- 
tient’s middle ear structures and gamble on the future hear- 
ing in his only useful ear? Utilization and preservation of the 
matrix that sealed off the ossicles and the tympanum was the 
answer. One can expect that in this procedure there will be 
no further hearing loss. In cases previously reported, none 
that had serviceable hearing before operation lost this hear- 
ing when the matrix was saved, and some had further hear- 
ing improvement; also, some patients who were below the 
serviceable level reached the serviceable level after surgery. 


Of the cholesteatomas encountered the attico-antral one, as 
present in this patient, is found most often.’*” It is obvious, 
therefore, that this technique of preserving the matrix is one 
of the most valuable in conservation of hearing. 


Case 2. Mrs. D. McC., 51. First seen March 23, 1953. Complained of 
progressive loss of hearing in her only good ear, the left, for about ten 
months without any history of ear discharge. Deafness in her right ear 
was present following a radical mastoidectomy done elsewhere five years 
previously. There was no perforation in the tympanic membrane or in 
Shrapnell’s membrane of the left ear, but through Shrapnell’s membrane 
could be seen a whitish, semilunar mass. It was apparent that this was 
a walled-off attic cholesteatoma, and that its progressive expansion was 
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destroying the hearing in that ear. A left, endaural, modified radical 
mastoidectomy of the Bondy type was done on April 17, 1953. The attic 
and mastoid antrum were occupied by a bean-shaped cholesteatoma. The 
matrix was medial to the incus and head of the malleus and had sealed 
off the tympanic cavity below. The incus was ankylosed to the fossa 
incudus and came off with the “bridge.” The atrophic head of the malleus 
was amputated. The matrix was left in situ. 


The postoperative audiogram (see Fig. 8) shows an improvement in 
hearing for the conversational range, and a slight loss at 4000 cycles per 
second. The ear is dry. 
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Fig. 8. 


Preoperative and poostoperative audiograms of the left ear, Case 2 


Comment: This case demonstrates again the value of not 
“overmanipulating.” One must take advantage of nature’s 
having sealed off the middle ear with the cholesteatoma ma- 
trix, especially when this situation is in the only ear with 
hearing. 


This demonstrates also that one must be constantly aware 
of the possibility of middle ear or mastoid pathology with- 
out a tympanic membrane perforation. 
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Three situations were encountered where it was necessary 
to remove part of the matrix in the epitympanum while it 
was possible and desirable to save the most anterior portion. 
This left the short process and part of the body of the incus 
uncovered (see Fig. 9). A flap was made to cover the bared 
incus and the uncovered portion of the tympanum as follows: 
a Lempert type of tympanomeatal flap was developed in the 
usual manner. When this was done the anterior auditory 





Fig. 9. 


“a” Cholesteatoma matrix covering the head of the malleus, part of the 
body of the incus, and part of the tympanum. It Was necessary to remove 
the posterior portion of the matrix, leaving the short process and part of 
the body of the incus uncovered. An external cuff “b-1" of the membranous 
canal has been reflected into the mastoid bowl, (Cases 3, 4, and 5.) 


canal wall attachment was severed in the direction of and 
through the attic perforation, thus eliminating the perfora- 
tion (see Fig. 10). This left the flap with a single posterior 
pedicle, so that it could be rotated posteriorly sufficiently to 
permit the anterior cut end to lie on the uncovered incus and 
tympanum with its free edge closely approximating the free 
edge of the remaining attic portion of the matrix (see Fig. 
11). It was held in place with paraffin mesh gauze, which 
was removed in one week. Primary union occurred at the 
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margins in each case and the hearing was maintained or im- 
proved in each instance. 


Case 3. Miss M. B., a nurse, age 35. First seen September 5, 1952. No 
history of running ears. A perforation of the right tympanic membrane 
was noticed during a routine physical examination two years previous'y. 





Fig. 10. 
The solid and broken lines starting from the floor of the membranous 
anal indicate the incisions to be made for the flap desired. Note that the 
anterior incision is carried through the pedicle and through the perfora 


tion, thus eliminating the perforation. 


She complained of moderate deafness which became almost complete 
during an upper respiratory infection. Initial examination showed very 
thickened, retracted tympanic membranes with a bilateral secretory otitis 
media. Shrapnell’s membrane of the right ear was retracted flat against 
the medial attic wall with an opening between this and the external 
attic wall into the mastoid antrum. There was definite evidence of a 
cholesteatoma. The left ear showed attic retraction but no perforation. 


Surgery: October 31, 1952. Right, endaural, Bondy type of modified 
radical mastoidectomy. A cholesteatoma was found extending into the 
mastoid antrum with a pinkish raised matrix with obvious granulation 
tissue between matrix and bone. The matrix, therefore, was removed to 
the retracted Shrapnell’s membrane. This exposed the short process and 
part of the body of the incus. The incus and mastoid antrum were cov- 
ered by a modified tympanomeatal flap just described (see Figs. 9, 10, 11). 


Result: Primary union between the margins of the flap and the re- 
tracted Shrapnell’s membrane. Ear dry. Preoperative hearing level of 
10 db, postoperative 35 db, not a significant improvement, but there was 
no further loss. Preoperative bone conduction level was 20 db. 
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Case 4.* Mrs. L.-1, age 34. Bilateral suppurative otitis media of many 
years’ duration. Anterior attic perforation with cholesteatoma in her 
right ear, and a posterior-inferior tympanic membrane perforation in the 
left. Preoperative hearing, right ear, 21.6 db, 40 db for the left. And end- 
aural, right, Bondy type modified radical mastoidectomy was done on 
the right ear, February 2, 1953. There was an attic cholesteatoma ex- 
tending to the antrum. It was necessary to remove the matrix in the 
antrum to a point anterior to the incus, thus exposing the short process 
and the body of the incus. Granulations under the incus and encom- 
passing the stapes were noted, but these were not disturbed. The same 
type flap was used to cover the incus as in Case 3 (see Fig. 11). The 
point of approximation healed by primary union. About two weeks post- 
operatively a small one-millimeter perforation developed in the posterior- 
inferior quadrant of the pars tensa of the tympanic membrane. The 
middle ear drained through this perforation, but drainage ceased after 
two weeks and the perforation closed. 


Result: a dry ear and an improvement in hearing from 21.6 db to a 
16.6 db level (see Fig. 12). 





Fig. 11. 


The completed operation. Note how the skin flap “b” covers the incus 
and the previously uncovered tympanum. It is closely approximated to 
the edge of the undisturbed matrix “a.” Primary union occurred between 


these edges in Cases 3, 4, and 5. 


Comment: This was an “experimental” procedure to de- 
termine what would happen if a middle ear containing gran- 





*Cases 4, 5, 6 are from the Letterman Army Hospital. They are presented 
through the courtesy of Col. Byron G. McKibben, Chief of the Ear, Nose 
and Throat Service, and the courtesy of the Surgeon General of the Army. 
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ulation tissue were sealed off by a flap, and if primary union 
between the edges of the flap and the free margin of the 
matrix could occur under the circumstances. It was apparent 
that the tympanic membrane perforation occurred from the 
accumulation of middle ear exudate from the granulation tis- 
sue. When the main “mass” of the disease was removed sur- 
gically, the granulations resolved, the discharge ceased and 
the perforation healed. Primary union of the “edges” was 
not inhibited by the underlying granulation tissue. Conserva- 
tism “‘paid-off” in the only good ear of this patient. 
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Fig. 12 


Preoperative and postoperative audiograms of the right ear of Case 4. 


Case 5. L.-2, a 14-year-old boy. Draining left ear for eight years. Pos- 
terosuperior perforation of the pars tensa continuous with a posterior 
attic perforation with an attic cholesteatoma. 


Surgery: July 20, 1953, a left, endaural, Bondy, modified radical mas 
toidectomy. The mastoid was moderately pneumatic and the cells and 
mastoid antrum were filled with granulation tissue, all of which was 
removed. The attic cholesteatoma was small, and when it was exter- 
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flap, as in Cases 3, 4, 


was fashioned to cover the antrum and the uncovered incus to the edge 
the matrix. Primary union between the edges occurred. Result: a 
iry ear and an improvement in hearing in from 15 db to 11.6 db. 


nalized part of the incus was left uncovered. A 


l(b) Attic, or attico-antral cholesteatoma, with attic or pos- 


terosuperior-attic tympanic membrane perforations when the 
chole steatoma matria is removed: 





Fig. 1 
if a typical Lempert type tympanomeatal flap is used in the presence 
an attic perforation, there will remain a perforation within this flap 
(Fig. a). The broken lines suggest a method of incision to rotate the 
posterior half of the flap forward and downward to eliminate the perfora- 
tion (The margins of the perforation are freshened before this is done.) 
Fig. b—The perforation is closed 


There are some”? who do not believe in saving any portion 
of the matrix. Of these, there are those who carefully remove 
the matrix and try to leave the ossicular chain intact if it is 
apparent that the ossicles are not grossly involved; others‘ 
remove the matrix and routinely take out the incus and the 
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head of the malleus. In both instances the tympanum has 
been covered with a Lempert type of tympanomeatal flap. 
This flap, under the circumstances, will always have an attic 
fistula, since the perforation existed preoperatively in the attic 
or the posterosuperior portion of the tympanic membrane 
(see Fig. 13-a). Lathrop,‘ who permits these to close svon- 
taneously, admits that approximately 50 per cent of these per- 
forations remain open with approximately a 25 per cent in- 
cidence of constant or intermittent drainage.’ These un- 
healed attic fistulas are always potential sources of new chol- 
esteatoma. Lathrop has never seen this happen,'® but Ken- 
neth Day’? stated that he has observed this sequela in two 
cases. 


If one chooses to use a tympanomeatal flap with a perfora- 
tion, then one should try to eliminate the perforation by: 


1. Splitting the flap from the perforation to the superior 
edge of the flap and freshening the margins of the per- 
foration; then approximate the edges by gentle teasing 
together and hold them in place with paraffin mesh gauze 
(see Fig 13b). In addition to closing the perforation, 
this will seal the tympanum. 


2. According to Martin,? one should try to mobilize the 
tympanic membrane sufficiently to permit the perforated 
portion of the tympanomeatal flap to be “plastered” 
against the medial attic wall just above the prominence 
of the tympanic portion of the facial nerve. An incision 
is then made in the flap between the perforation and 
upper edge and the cut margins approximated, as just 
described. 


3. A further method, and the one I prefer, is to develop a 
Lempert type of tympanomeatal flap, severing the ante- 
rior attachment in a manner so that the incision reaches 
the perforation, thus eliminating the perforation. This 
leaves a very mobile flap on a very small posterior ped- 
icle which can now be rotated to cover the tympanum. 
This is similar to the flap used in Cases 3, 4, and 5 except 
that, instead of approximating the anterior cut end to 

the margin of an epitympanic matrix, it is rotated an- 

teriorly sufficiently to completely seal the tympanum (see 











BARON: CONSERVATION OF HEARING. 385 


Fig. 3-b). The margins of the perforation should be 
freshened before approximating the flap. 


Case 6. Mrs. L.-3, age 50 years, with drainage from her right ear for 
three years. The pars tensa of the tympanic membrane was pulled over 
to the promontory with a perforation involving Shrapnell’s membrane. 
This perforation was part of a space between the retracted pars tensa 
and the external attic wall leading to the mastoid antrum. 
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Preoperative and postoperative audiograms of the right ear of Case 6. 


Surgery: January 5, 1953, an endaural, Bondy type, modified radical 
mastoidectomy. An attic cholesteatoma was present. The matrix was 
entwined between and around the incus and the head of the malleus. 
It was necessary to remove the incus and the head of the malleus. When 
this was done, the matrix did not adequately cover the tympanum so 
the matrix was removed. A flap was developed, as described in the pre- 
vious paragraph. Primary union occurred between the lateral border of 
this flap and the upper margin of the tympanic membrane. 


Result: A dry ear and a considerable loss in hearing from a 6.6 db 
to a 33.3 db level (see Fig. 14). 


Comment: This case demonstrates how the tympanum can 
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be sealed with a non-perforation-containing flap. It demon- 
strates also that one can’t always be sure of retaining hear- 
ing when the incus and head of the malleus are removed. It 
further shows that a small tympanic air space may be inade- 
quate in such a situation. The tympanic membrane was re- 
tracted to the promontory before surgery; postoperative Eu- 
stachian tube inflations in an attempt to separate the tym- 
panic membrane from the promontory were not successful. 
Possibly the ossicles should have been left, since the preop- 
erative hearing was so excellent. 


,. Another way to seal the tympanum is by the use of a 
thin skin graft, either in the presence or absence of the incus 
and head of the malleus. Meltzer** suggested that this graft 
extend one millimeter over the upper edge of the tympanum. 
When the ossicles are not present, mobilization of the tym- 
panic membrane will enhance the chance of a “take.” Since 
the membranous canal is not utilized for this purpose* here, 
it.may be cut and reflected into the mastoid bowl, as in the 
situation where the attic cholesteatoma matrix is preserved 
(see Figs. 6-b1 and b2 


5. A further method of the management of the tympanic 
air space is that which has been used successfully by Robert 
C. Martin. Martin*' feels that a sealed tympanic air space is 
necessary for a good hearing result, but he thinks that this 
space should be very small. This conclusion was reached by 
his observation that poor hearing resulted in certain patients 
(not his own cases), each of whom had his incus inadver- 
tently removed when the simple mastoidectomy was _ per- 
formed. Martin believes this poor hearing is due to too much 
tympanic air space lessening the transmission of sound to the 
stapes. Actually, there is more than the size of the tympanic 
air space, per se, to be considered here. There are the air- 
filled connections of the tympanum, such as the aditus and 
mastoid antrum, which may act as “dilution” factors in the 
transmission of sound to the stapes. 


In a few cases where he had to remove the incus and the 
head of the malleus, Martin severed the tensor tympani mus- 


To seal the tympanum. 
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cle and teased the handle of the malleus out of its tympanic 
membrane “casing.” This “skinning” of the malleus is started 
just below the short process, with the head of the malleus 
firmly fixed with a forceps. The tympanic membrane and con- 
nective tissues are carefully teased from the outer surface of 
the handle of the malleus. The mucous membrane apparently 
comes out with the handle of the malleus and leaves a raw 
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Fig. 15. 

Preoperative and postoperative audiograms of the right ear of Dr. Robert 
(. Martin’s Case. 
surface where the tympanic membrane may attach itself to 
the promontory. The upper two-fifths of the tympanic mem- 
brane is elevated from the annulus; when the upper annulus 
and lesser tympanic spines are removed, the tympanic mem- 
brane, when replaced, is permitted to fall against the stapes 
and against the region of the tympanic portion of facial nerve 
and the processus cochleariformis. Anteriorly, the tympanic 
membrane is allowed to fall flush against the opening of the 
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Eustachian tube and is held firmly against the promontory 
by a pack. In one case the tympanic membrane was mobilized 
sufficiently to be moved forward over the opening of the Eu- 
stachian tube. The stapes area and the facial ridge area were 
covered with two very thin separate skin grafts, which were 
held in place with paraffin mesh gauze. Eventually a small 
sealed tympanic air space developed and a good hearing result 
was obtained (see Fig. 15). 


II. Attic or posterosuperior attic perforation where there 
is no cholesteatoma: 


The procedures here are essentially the same as for [-b, 
where the cholesteatoma matrix is removed, since removal of 
the matrix creates an identical situation. 


III. Large marginal or non-marginal posterosuperior tym- 
panic membrane perforation without cholesteatoma: 


In the past, some cases in this category were treated sur- 
gically by an extensive cortical (simple) mastoidectomy. With 
the current techniques better results, both as to hearing and 
freedom from discharge, can be obtained by the modified radi- 
cal operation due to better exposure, more complete eradica- 
tion of the disease and elimination of “dead” space; and, by 
the complete removal of the external attic wall and “bridge,” 
a better “draping” of the skin in continuity with the tympanic 
membrane onto the medial attic wall will occur. This in- 
creases the chances for closure of the perforation and the 
development of a sealed tympanic space with better hearing. 


Should the perforation fail to close after the ear is dry, 
closure may be accomplished by the methods suggested by 
House** and Martin :*! 


a. (Method suggested by House**). Freshen the margins of 
the perforation and make three equally spaced stellate 
incisions from its edges to the annulus. Strip the mu- 
cosa of the promontory. Cut a thin, full-thickness skin 
graft from the post auricular area and apply to the per- 
foration and denuded promontory. Hold the graft in 
place with a cotton ball pack. 
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b. (Method suggested by Martin*'). Lift the posterior por- 
tion of the tympanic membrane from the annulus by in- 
cising enough of the canal wall skin to permit this to be 
done. Remove the upper-posterior portion of the annulus 
and “roughen” the adjacent bone of the posterior canal 
wall. Freshen the edges of the perforation and make an 
incision from the perforation through the remainder of 
the tympanic membrane posteriorly. This allows the cut 
segments of the tympanic membrane to fall toward the 
medial wall where mucosa has been “roughened.” Apply 
a thin, split-thickness skin graft large enough to cover 
the split perforation and the roughened posterior bony 
canal wall. Use a small pack for pressure. 


) i 
Cavitulum 
f Stax ZS 





Appearance of the healed tympanic membrane in Case 7. The capitulum 
of the stapes is closely enveloped by the new membrane of the healed 
perforation. Its retraction toward the medial wall is evident. The anterior 
one-half of he tympanic membrane has not retracted. There is an ade- 
quate sealed tympanic air space and the stapes is sufficiently mobile for 
xood hearing 


CASE REPORTS. 


Case 7. Miss N. C., age 14. First seen February 5, 1949, with a dis- 
charging left ear and a posterosuperior marginal perforation of the tym- 
panic membrane. Hearing at that time, 45 db left ear, normal in right. 
Mastoid Xrays then showed a chronic left mastoiditis without evidence 
of bone erosion. The ear became dry with local treatment. Seen again 
July 20 1950, for recurrence of the drainage and dizziness following swim- 
ming. Perforation was about the same. The discharge stopped with local 
treatment. Was not seen again until June 23, 1953. Returned then be- 
cause of persistent drainage in the left ear for about six months. This 
discharge was foul smelling. Examination showed that the posterosu- 
perior perforation had increased in size. Re-Xrays of mastoid revealed 
“the left mastoid antrum is definitely sclerotic and there is a 7 mm. 
in diameter radiolucency in the mid portion of this antrum. This is 
presumably due to a cholesteatoma.” There was further loss of hearing 
to 50 db. . 
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Surgery: A Bondy type of endaural, modified radical mastoidectomy 
with a Lempert tympanomeatal flap was done on July 24, 1953. Consider- 
able bony erosion was noted in the mastoid antrum and in the solid 
angle. No cholesteatoma was found. The entire mastoid, the middle ear, 
including the pelvis ovalis and the stapes, contained abundant granula- 
tion tissue. The incus was deformed with some loss of both long and 
short processes. The incus was removed but the head of the malleus was 
left in situ (experimental, in an attempt to prevent medial retraction 
of the tympanic membrane). All granulation tissue in the mastoid and 
epitympanum and as much as possible in the pelvis ovalis was removed, 
but that surrounding the stapes was left undisturbed. It was felt that the 


125 250 500 1000 2000 4000 8000 


N.C. 


PREOP. 


POSTOP.}| ---- 





3000 6000 12,000 
Fig. 17. 


Preoperative and postoperative audiograms of the left ear of Case 7. 


granulation tissue might disappear and that the tympanic membrane 
perforation, although large, might close under treatment. There was re- 
markably little drainage postoperatively. By September 8, 1953, all pur- 
ulent drainage had disappeared. At various intervals the perforation 
edges were cauterized with trichloracetic acid and a Cairgile membrane 
patch was applied. On December 9 the perforation had healed. The new 
membrane closely hugged the capitulum of the stapes, but the anterior 
half of the tympanic membrane did not retract against the medial wall 
(see Fig. 16). The last audiogram on January 28, 1954, showed an 18 db 
jevel—an over-all improvement of 32 db (see Fig. 17). 


Comment: This is a very instructive case as it shows: 


1. That granulation tissue formation is reversible. 
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2. That a large tympanic membrane perforation, even 
though marginal,* can be closed. 


3. That pressure of the new tympanic membrane against 
the capitulum of the stapes is no deterrent, but probably an 
aid to hearing as long as the sealed tympanic air space is 
adequate. 


}. That the head of the malleus can act as a protuberance 
to “tent-out” the tympanic membrane sufficiently to prevent 
its complete retraction against the promontory. 


Case 8. R. St. P., 16-year-old male. Discharging left ear since the age 
of 5. At one time the right ear had discharged also, but it was now dry. 
The hearing level was 33.3 db for the right ear and 50 db for the left. 
Considerable purulent drainage was present in the ear canal, and a large 
middle ear polyp was projecting through the perforation of the tympanic 
membrane. This large perforation involved almost the entire drum mem- 
brane except for a complete margin at the periphery. 


Surgery: December 26, 1952, a Bondy type, endaural, modified radical 
mastoidectomy. Considerable granulation tissue was found throughout 
the mastoid, the epitympanum, and in the middle ear. The incus and 
malleus were not disturbed, and the granulation tissue adhering to these 
was not touched. The middle ear granulation tissue that could be reached 
superficially through the perforation was removed. A Lempert type tym- 
panomeatal flap was made to cover the ineus and the head of the malleus. 
Considerable purulent drainage was present for a long time after sur- 
gery. It was not until August, 1953, that the discharge lessened. also, at 
this time, the perforation began to diminish in size. In September, 1953, 
the ear was dry. Trichloracetic acid was applied to the margins of the 
perforation on several occasions, and on Cctober 21, a Cargile membrane 
patch was applied. It was re-applied on November 12 and in December, 
when the patch was removed, the perforation was seen to be completely 
healed. An audiogram done on December 9, 1953, showed an improvement 
from a 50 db to a 12 db level. 


Comment: This case, too, shows that granulation tissue 
formation is reversible, and that a large tympanic membrane 
perforation can be closed with this procedure. This was much 
more difficult to control, postoperatively, than the previous 
case, but with persistence, control was obtained and the per- 
foration closed with improvement in hearing. This was im- 
portant for this patient as, preoperatively, both ears were 
below the serviceable level. Now the left ear has the better 
hearing. 


It is not possible to close a marginal tympanic perforation in a non- 


operated ear.** The difference, apparently, is brought about by the surgical 
removal of the adjacent bone (the “bridge’’ and tympanic sulcus). It is not 
known, as yet, Whether or not a skin graft, as suggested by House,** will 


iose a margina! perforation in an unoperated ear. 
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IV. When the tympanic membrane is absent and the mid- 
dle ear is occupied by a cholesteatoma: 


In cases falling in this category, the surgical technique dif- 
fers from the classical radical mastoidectomy only in that the 
matrix, which is firmly approximating the stapes, the prom- 
ontory and the Eustachian tube orifice, is not disturbed. The 
hearing improvement which occurred in the two cases herein 
reported is difficult to explain, because there is no demon- 
strable tympanic air space.* After complete healing, the ma- 
trix was seen to be changed from a “stiff” thick, scaly struc- 
ture to a clean, pink, thin, pliable skin. It is probable that 
this improvement in mobility, transferred to the stapes, may 
account for the hearing improvement. 


CASE REPORTS. 


Case 9. G. P., a 14-year-old male. Draining left ear for ten years. The 
left external auditory canal was only a “slit,” the result of the large 
cholesteatoma having pressed the posterior portion of the membranous 
canal forward. Audiogram: average db level for 250 to 8,000: 28.3. aver- 
age for conversational range, 46.6 db. 


Surgery: January 9, 19538. Findings: A very large cholesteatoma which 
had eroded most of the posterior bony canal wall and part of the bony 
covering of the vertical portion of the facial nerve. The matrix was con- 
tinuous with skin of the floor of the external auditory canal: hugged 
the promonotory covering the stapes and the Eustachian tube, and ex- 
tended to the medial attic wall. External to this were remnants of the 
incus and malleus and a small bit of upper tympanic membrane. End- 
aural technique: All the matrix was removed except that covering the 
stapes, the round window, the promontory and the orifice of the Eusta- 
chian tube and that covering the upper vertical portion of the facial 
nerve. Attempts to separate the matrix from the nerve produced severe 
facial contractions. The incus, malleus, tympanic membrane remnants 
and tensor tympani muscle were removed. A flap of skin from the 
membranous canal was reflected into the mastoid bowl. Result: Ear dry. 
Postoperative audiogram, December 23, 1953: over-all level, 23.3 db; con- 
versational range, 36. 6 db (see Fig. 18). 


Comment: There is no evidence of a tympanic air space 
here, and no apparent one could be produced by catheteriza- 
tion and inflation of the Eustachian tube. The bizarre, unex- 
plainable preoperative pattern of the audiogram was main- 
tained with some improvement after surgery. It is doubtful 
that this result would have been obtained had the matrix been 
removed from the stapes and the hypotympanum. 


* McNaught?! believes that an undemonstrable hypotympanic air space 
between the Eustachian tube and the round window is present in these cases. 
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Case 10. N. L., an 11-year-old boy. Discharging left ear since infancy. 
Hearing loss, left ear, 80 db; right ear, 7 db. Middle ear occupied by a 
cholesteatoma. 


Surgery: September 18, 1953. Endaural technique. The matrix of the 
cholesteatoma extended from a small inferior rim of tympanic membrane 
to the medial wall covering stapes, the promontory and the Eustachian 
tube orifice, and extended to the attic and the mastoid antrum. There 
were remnants of the incus, malleus and Shrapnell’s membrane, which 
were external to the cholesteatoma. The matrix in the antrum covered 
granulations and was removed. The matrix, which covered the stapes, 
the round window, the promontory and the Eustachian tube was not 
disturbed. The membranous canal was cut to reflect a flap into the mas- 
toid bowl. Result: Ear dry on November 23, 1953. An audiogram, Novem- 
ber 24, 1953, showed that the preoperative level of 80 db had improved 
to 48 decibels. 
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Fig. 18. 


Preoperative and postoperative audiograms of the left ear of Case 9. 


Comment: A 48 db threshold is far from the serviceable 
level, but if a person has bilateral deafness, he would be 
grateful for an improvement from an 80 to a 48 db level. 


V. Miscellaneous: 


This heading was included in order to discuss two cases 
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that resulted in remarkable hearing improvement following 
the classical radical operation. This improvement, not antici- 
pated, suggests that a planned improvement in hearing in the 
“complete” radical mastoidectomy may be possible. 


A.L.H.$% Right Radical Mastoidectomy June 6, 1948 
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Fig. 19. 
Preoperative and postoperative audiograms of the right ear of Case 11. 


Case 11. Miss A. L. H., age 19. Discharging right ear since infancy. 
Had some type of radical operation elsewhere in 1943, and on two occa- 
sions later had incision and drainage of postauricular abscesses. Blood- 
tinged, purulent, discharge was present in the canal. Granulation tissue 
Was present in the middle ear, the epitympanum, and in the mastoid an 
trum. At surgery on June 4, 1948, (endaural technique) there was no evi- 
dence of an incus or malleus, and the mastoid bowl and external auditory 
canal were united into a common cavity. The stapes was covered with a 
layer of thin scar tissue, which was not disturbed, but the remainder of 
the middle ear, the epitympanum and mastoid, were thoroughly cleaned 
and a skin flap was laid into the mastoid bowl. Postoperative epitheliza- 
tion occurred rapidly. A pseudo-tympanic membrane (unplanned) de- 
veloped. The preoperative hearing level of 60 db improved to 21.6 db 
(see Fig. 19). 


Comment: This remarkable hearing improvement in a clas- 
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sical radical mastoidectomy was not a planned one. Why, 


then, did it occur? The probable answer is that the pseudo- 


drum membrane formed a sealed tympanic space in continu- 
ity with the Eustachian tube and round window area and that 
the stapes, with its thin scar tissue covering, was sufficiently 
mobile to transmit sound. It is this case, and the following 
one, that suggest that we should attempt a planned hearing 
improvement even in the classical radical mastoidectomy. 
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Preoperative and postoperative audiograms of the right ear of Case 12 


Case 12. E. W., a 20-year-old female. Discharging right ear for 12 
years. Complained of pain in the right mastoid area, dizziness and occa 
sional double vision. Examination: purulent discharge in her right ear 
with a large, non-marginal posterosuperior perforation. there was no 
gross ocular muscle paresis, but an examination by an eye consultant 
showed minimal right external ocular muscle palsy. The neurological 
consultant found no evidence to indicate a brain abscess. The electro- 
encephalogram suggested local meningeal irritation. Audiogram: 38 db 
level for the right ear 


Surgery: April 7, 1952. Findings: granulation tissue filled the middle 
ear, epitympanum and mastoid; there was no evidence of an incus or 
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head of the malleus. Endaural technique, classical radical procedure, but 
the granulations about the stapes were not disturbed. A flap of skin 
from the membranous canal was reflected into the mastoid bowl. The 
remaining structures were left bare. Epithelization was rapid and a 
pseudo-drum membrane (unplanned) developed. Result: Ear dry. Pre 
operative level of 38 db improved to 3.3 db level (see Fig. 20). 

Comment: Like Case 11, this was an unplanned fine hear- 
ing result. The new pseudo-tympanic membrane hugs the cap- 
itulum of the stapes, but there is an obvious adequate sealed 
tympanic air space in continuity with the Eustachian tube. 
Not touching the granulations about the stapes at surgery 
proved to be a proper caution, as the granulation tissue dis- 
solved and the stapes retained complete mobility. 


DISCUSSION. 


It is not the intent of this presentation to renew the con- 
troversy'* as to whether or not it is safe to preserve the 
matrix of a cholesteatoma, but the subject can not be ignored 
since most of the cases that require surgery have cholestea- 
toma, and the over-all best hearing results obtained are in 
those in which the matrix is preserved. One can and must 
preserve the matrix without any qualms. There are situa- 
tions, of course, wherein it is unwise to preserve the matrix 
and accept the penalty of a possible hearing loss. These will 
be discussed later. 


Among those who oppose preserving the matrix is Walsh,” 
who stated, “If you leave cholesteatoma in place without de- 
stroying the matrix entirely, you may give the patient a dry 
ear for a while, but he is ‘sitting on a keg of dynamite’.” 
Walsh goes on to mention the many things that might happen 
to such a patient. Actually, the complications which he enum- 
erates have occurred in an unoperated cholesteatoma, but they 
do not happen in a postsurgical case when the cholesteatoma 
is exteriorized and the cavity is treated until it is dry. Wet- 
ness in any kind of postoperative mastoid cavity is a potential 
source of trouble. Those of us who have been preserving the 
matrix for many years, Juers,"*' McNaught, Shambaugh, 
Shannon, and others,'*” have never seen a sequela from this 
procedure that even faintly resembles a “keg of dynamite.” 


Williams** believes that in about 10 per cent of the cases 
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in which cholesteatoma matrix is preserved the cavity fills 
with cholesteatomatous debris. That has not been the experi- 
ence of others'*» who have used this technique. We find it 
difficult to differentiate between the cavity in which the ma- 
trix has been saved and any other cavity, be it fenestration 
or mastoid. 


For those of you who have not practiced saving the matrix 
and who may be interested in doing so, the following rules 
may be helpful: 


WHEN AND WHY THE MATRIX SHOULD BE PRESERVED: 


Saving the matrix is recommended for the following 
reasons : 


1. The layer of the matrix that is to be externalized is 
squamous epithelium and serves to obtain a completely 
epidermatized mastoid cavity and a dry ear. 


2. In sclerotic mastoids there will be less chance for the 
formation of recurrent cholesteatomatous cysts.* 


3. In general, more conservative mastoid surgery will be 
done with an aim towards better conservation of hear- 
ing. In the attic type of cholesteatoma, maintenance or 
even improvement of hearing is almost certain, since 
preserving the matrix leaves the middle ear structures 
undisturbed. 


. In the presence of certain labyrinthine fistulas, the ma- 
trix will act as a barrier against infection entering the 
labyrinth. 


~~ 


OY 


In exposed dura mater in any area including lateral si- 
nus, where there is no clinical evidence of infection, lo- 
cally or intracranially, the matrix may be firmly adher- 
ent. Leaving the matrix will prevent surgical trauma to 
the dura. The presence of disease in these areas usually 
will be evidenced by granulations, or a pinkish color of 
the matrix. In these situations, the matrix may be re- 
moved readily. 


6. In facial nerve paralysis caused from the pressure ef- 











* Reasons for this have been described in a previous paper.'*b 
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fects of a cholesteatoma, and in which the function may 
return when the pressure is released, an attempt to 
remove an adherent matrix from the nerve may produce 
some injury to the nerve; however, when there is bone 
necrosis about the nerve, as evidenced by granulation 
tissue interspersed with matrix, the matrix should be 
removed. 


In cases where the medial wall of the middle ear and 
stapes are covered over by a firm matrix, dislocation of 
the stapes will be avoided. 

In instances where the Eustachian tube orifice is sealed 
off by a firm matrix, this objective in radical surgery has 


already been accomplished. 


WHEN THE MATRIX SHOULD BE REMOVED: 


There are certain anatomical and inflammatory factors 
which make it advisable to remove the matrix. 


A. Anatomical Factors. 


SP 


MS) 


A pneumatized mastoid. Most cases of chronically dis- 
charging ears with cholesteatoma are in sclerotic mas- 
toids, but occasionally the mastoid will be partially pneu- 
matic. Preoperative determination of this Xray is im- 
portant since extensions of the cholesteatoma into pneu- 
matic spaces can occur and will continue to expand if 
a thorough exenteration is not done. The matrix must 
be removed to expose the underlying cells. 


Perilabyrinthine invaginations of the matrix into the 
bone should be searched for under magnification and 
should be removed. Such areas, however, can be dealt 
with without removing the entire matrix. 


In revision mastoid operations, when one has not had 
a hand in the primary surgery, it may become necessary 
to remove the matrix to expose important landmarks 
and to determine the completeness or incompleteness of 
the previous surgery. 
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,. The matrix should be removed whenever there are retro- 
facial or petrous tip extensions. 


5. If visible invaginations into bone in any area are exces- 
sive, the entire matrix in that area should be removed. 


B. Inflammatory Factors. 


1. Occasionally suppuration occurs between matrix and 
bone. This will manifest itself by the formation of gran- 
ulation tissue between the matrix and the bone and by 
a pinkish color of the matrix. This elevated matrix 
should be removed and the bone searched for areas of 
necrosis. 


© 


There are cases in which islands of matrix are inter- 
spersed with islands of granulation tissue. This indi- 
cates bone infection and requires removal of the matrix 
for complete exposure to search for and clean out areas 
of bone necrosis. 


3. The matrix should be removed when there is clinical or 
anatomical evidence of a suppurative labyrinthitis, pe- 
trositis, meningitis, subdural abscess, epidural abscess or 
lateral sinus thrombosis. 


Another possible controversial issue is the suggestion that 
granulation tissue enveloping the ossicles be left alone if the 
removal is going to disturb the stapes or an intact ossicular 
chain, or if the removal destroys mucosa about the oval and 
round windows. I believe in removing all granulation tissue 
possible except in the situations just mentioned. The decision 
to leave granulation tissue is made mainly on an anatomical 
basis.* That granulation tissue formation is reversible is 
adequately proven by the good results in Cases 4, 7, 8 and 
12, especially in 7 and 8, where the granulations left behind 
were considerable. It is possible that this ultra conserva- 
tism may require reoperation in some future case. Concern- 
ing this, my axiom to our residents-in-training is: “you can 


the pars tensa of the tympanic membrane is intact and the middle ear is 
filled with granulation tissue, I sever the tendon of the tensor tympani and 
remove the midle ear granulation tissue except that which closely surrounds 
the stapes and the round window. 
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always take out more, but seldom can you put anything 
back.” It is not a blot on one’s escutcheon to have to. reop- 
erate a case if the initial surgery, done with an aim to pre- 
serve hearing, proves inadequate. This inadequacy, however, 
must be a planned one and not because of inadequate technical 
knowledge or inadequate postoperative care. I believe that 
the only complication to be concerned with in leaving gran- 
ulations, as suggested, is this possibility of reoperation. 


It seems that the best hearing results obtained in cases 
where the incus and the head of the malleus have been re- 
moved, are in those that have a sealed tympanic space con- 
nected with a patent Eustachian tube and have a mobile 
stapes. Whether this tympanic space should be large or small 
has not as yet been determined. Martin*' thinks that it is 
better for the space to be small. I am not.sure that this is 
necessary but, frankly, I do not know. I have tried deliber- 
ately to keep the membrane from retracting toward the prom- 
ontory, and Dr. Martin has tried deliberately to have it at- 
tached at some point to the promontory and to the lower 
medial attic wall. Suggestions for the accomplishment of both 
have been presented. 


Apparently, when the incus and the head of the malleus 
are removed, a sealed tympanic air space is not an absolute 
requirement for hearing. In a few of Lathrop’s'® cases where 
he used a Lempert tympanomeatal flap with a perforation in 
the flap and the perforation did not close, these patients still 
had hearing. Just why is not clear. Possibly the tympanic 
membrane retracted against the stapes. Notwithstanding 
these successes, better results in the over-all picture will be 
obtained if the tympanic space is sealed. 


The incidence of success, both as to hearing and dryness, 
will be low in any of these techniques if the after care is not 
meticulous and precise. The control of healing is as impor- 
tant as the operation. 


There are other techniques, described elsewhere,'*:?* that 
are undoubtedly good and should not be ignored; however, 
those that have been presented are practical, not difficult, and 
have attained the sought-for end results. 














BARON: CONSERVATION OF HEARING. 401 


It is apparent that we are in an era when the opportunity 
for salvaging an ear has never been greater. If our techniques 
and our thinking continue to develop “elasticity,” it is certain 
that our future surgical accomplishments will be even more 
gratifying. 

SUM MARY. 


1. In surgery of the mastoid for a chronic inflammatory 
process, one should aim for a technique that will conserve or 
improve hearing. 

2. This technique should be designed to produce a mobile 
stapes and an unscarred round window in a sealed tympanic 
air space in continuity with the Eustachian tube. 


8. Techniques that have been successful in accomplishing 
this have been described. These include the management of 
various situations, with and without cholesteatoma, with and 
without preserving the cholesteatoma matrix. 

4. In the ears that require surgery, the incidence of choles- 
teatoma is high. It is important to recognize that the matrix 
of the cholesteatoma can be converted to a useful structure, 
for when the matrix has sealed off the tympanic space in an 
ear with good hearing, leaving this matrix undisturbed will 
conserve or improve the hearing. 


5. Various indications and reasons for preserving the ma- 
trix of a cholesteatoma, and indications for its removal, have 
been outlined. 


6. The “key” to conservation of hearing in mastoid surgery, 
in addition to improved techniques, is to eradicate from our 
minds the obsession of intracranial complications, truly a 
bugbear of yesteryear, but only a shadow of a menace today. 
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VASCULAR HEADACHES AND 
RELATED CONDITIONS.7;* 


RAYMOND L. HILSINGER, M.D., 
Cincinnati, Ohio. 


Pain, being one of the primary alarms of impending dan- 
ger, impels most patients to seek medical advice quickly. Since 
sinusitis has been erroneously thought to be the cause of head 
pain, most of these patients with headache seek the advice of 
an otolaryngologist. The approach to this problem in the past 
has been primarily surgical. This was especially true if the 
patient was unfortunate enough to have an associated post- 
nasal discharge or a vasomotor rhinitis which produced sec- 
ondary changes in the mucosa of the nose or sinuses. 


Unfortunate also, was the fact that the induced trauma 
from intranasal surgery gave temporary relief and led the 
surgeon to believe that this was the proper procedure; how- 
ever, the relief in many cases was only transient. This trauma 
produced only temporary autonomic balance, probably due to 
the release of physiologic amounts of histamine into the or- 
ganism. Soon, however, the unstable autonomic mechanism 
was again in dysfunction, since the basic cause had not been 
altered, and autonomic imbalance returned, expressing itself 
as head pain.' 


The role of the autonomic nervous system and its relation 
to the cause of head and face pain has been recognized and 
given greater prominence in recent literature.?.*.* 


We recognize that this autonomic or vegetative nervous 
system is responsible for all involuntary bodily function re- 
lating to blood vessels, glands and smooth muscle action. 
This involuntary nervous system is constantly at work at- 
tempting to equate the organism with its everchanging en- 
vironment. 

; + From the Department of Otolaryngology, University of Cincinnati. 

* Read at the meeting of the Middle Section, American Laryngological, 

Rhinological and Otological Society,.Inc., St. Louis, Mo., January 18, 1954. 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, January 19, 1954. 
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The center of activity of this system is located in the hypo- 
thalamus. Here the combined activities of the autonomic ner- 
vous system are integrated. Reflexes from body surface re- 
ceptors, reflexes from the Vth, VIIth, IXth and Xth cra- 
nial nerves, and the first three cervical nerves; and impulses 
from psychomotor levels are relayed through this central com- 
municating area to peripheral organs located in muscular, 
secretory and vascular endings. When this integration is in- 
adequate or faulty, disorganized and imbalanced function 
results. 


The nature of one’s autonomic nervous system represents 
the composite of those of his forbears. It may be that this 
system, functioning well for them, cannot continue to func- 
tion for us under the constant barrage of modern-day stress 
and strain. This disorganized response may also be caused 
by more tangible factors which Hilger* classifies, in addition 
to the emotional, as physical, inhalant and ingestant. This 
inability to cope with one’s environment is known as auto- 
nomic dysfunction. The effect of this dysfunction on the caro- 
tid arterial tree is a major cause of vascular headache. 


HISTORY. 


An adequate, detailed and complete history of the patient 
must be taken, keeping in mind that the patient is a whole 
organism and not a group of semi-isolated organs function- 
ing independently of one another. The following points are 
stressed : 


1. Onset—Age and circumstances of the first attack. 


2. Known Contributing Causes—An exhaustive family and 
personal medical history is taken, stressing emotional fac- 
tors, tobacco, allergies, fatigue, infection and menstruation. 


3. Prodromata—Duration and symptoms during premoni- 
tory state. 


4. Location of Head Pain. 


5. Quality—Is it constant, boring or burning? Is it an 
abrupt or gradual onsent? 
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6. Timing—The frequency and duration of attacks. Result 
of previous medication on this timing. 


7. Effect on Headache—Of position or movement of the 
head; of the effect of heat, cold, noise, light, eating and 
drinking. 


8. Associated Manifestations During the Headache—On the 
eye, nose, throat, ear, neck. Is edema present? Frequency 
of urination, ete. 


9. Termination of Attack—After sleeping, after activity. 
Is there sweating, local soreness, etc. 


Following the history, a complete physical examination is 
made including, where necessary, laboratory, X-ray, medical, 
ocular, dental, orthopedic and neurological consultations. 


MECHANISM OF VASCULAR PAIN. 


There are several theories relative to the mechanism of 
pain of vascular headache. Hilger’**° pictures all vascular 
headaches as being fundamentally one and the same, the only 
difference being in the initiating cause, in location and in de- 
gree of vascular imbalance. According to him, the cause is 
vasosnasm at the arteriolar level. This vasospasm is caused 
by some poorly integrated autonomic stimulus. Ischemia de- 
velops in the distal arteriolar-capillary-venular portion of this 
end-of-the-line unit, causing damage to the capillary endo- 
thelium with resultant dilatation, leakage and extravascular 
transudate. 


If the involved arterioles are terminal, they erect an effec- 
tive dam, causing proximal, passive vasodilatation due to the 
increased amount of blood pounding up against the constric- 
ted arteriole. If the arterioles are located within the walls 
of the parent artery, in the vaso-vasorum, the ischemia and 
resultant transudate cause a flaccidity of the muscular coat, 
with resultant vasodilatation. Either of these causes of dila- 
tation stretches the peri-arterial sensory nerve plexus, with 
resultant pain. 


Other theories, too, attempt to explain this pain mechanism 
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by changes in the peripheral organs, but it should be remem- 
bered that evidence supports the theory that pain can arise 
from abnormal activity of the central nervous system without 
peripheral changes, and a good example of this is phantom 
limb pain. Despite the fact that the pain of migraine has been 
shown to be in proportion to the degree of dilatation and pul- 
sation of the external carotid artery,’ it has also been shown 
that cranial vasodilatation, either generalized or localized, can 
be produced by various chemical agents without pain; fur- 
thermore, it may often be noted that, following an attack of 
migraine, the vessels are still edematous and dilated long 
after the pain has subsided. Friedman* gives a more com- 
plete description and references to the above mentioned 
theories. 


It may be that the final accepted theory of the mechanism 
of pain will be one embracing a combination of all of these 
theories, just as it is generally recognized that a headache 
can be caused by a combination of factors—fatigue plus al- 
lergy, autonomic imbalance plus bodily depletion, etc. I think 
that such a theory is possible when one considers that ergota- 
mine and its derivatives, which relieve a majority of attacks 
of headache, have not only a constrictor action, but also a 
central and sympatholytic effect as well. In other words, vaso- 
dilation is not the final answer, or else other vasoconstrictors 
would be equally effective. Central overstimulation is not the 
only explanation, because drugs inhibiting the central ner- 
vous system alone are seldom of help. Sympathetic hyperac- 
tion is not the complete answer, because all sympatholytic 
drugs are not efficacious. When one considers the pharmacol- 
ogy of the drugs which give relief of pain in migraine, this 
theory seems plausible. 


CLASSIFICATION OF HEADACHES AND THERAPY. 


As stated before, the initiating cause or causes of vascular 
headache are legion. Hilger® has stated that emotional fac- 
tors influence peripheral autonomic expression through direct 
associational connection between frontal brain centers (emo- 
tional) and the hypothalamus, while physical factors of hu- 
midity, barometric pressure, temperature, light, etc., involve 
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reflex mechanisms between body surface receptors and periph- 
eral autonomic expressors; also that inhalants and ingestants 
create environmental stress which on re-exposure exhibit, 
through some autonomically inherited capacity, an antigen- 
antibody conflict. This is recognized as allergy in the narrow 
sense of the word. 

That vascular headache can be secondary to irritation of 
cranial nerves has been reported by several authors. Douglas’ 
reported facial pain secondary to elongated styloid process, 
and Costen'’ has reported numerous cases of facial pain sec- 
ondary to tempero-mandibular joint dysfunction. Hunter and 
Mayfield": reported eleven cases of vascular headache second- 
ary to irritation of the second cervical sensory root. These 
eleven cases were treated by section of this root; however, 
immediate relief was obtained only in those cases which had 
had a definite history of trauma to this nerve. 


It is agreed that allergic reactions, states of autonomic 
dysfunction and endocrine imbalance can produce identical 
clinical symptoms, and that the common denominator is ex- 
cessive and abnormal extravascular fluid in the end-organ 
tissue. It is agreed also that it is not enough to treat vas- 
cular pain in a standard predetermined stereotyped manner. 
We must recognize, as did Hunter,'' that successful treatment 
is obtained only in eliminating the offending cause. Psycho- 
therapy will hardly help a headache originating from an irri- 
tated second cervical root, and section of this root will be of 
questionable aid in headaches of allergic origin; but we do 
know that there is a relationship between emotional factors 
and the migraine type headache; that there is a correlation 
between physical changes of weather and the myalgia type 
headache. 

This point supports our opinion, we believe, that a broad 
classification of headache types is indicated on a practical 
clinical and therapeutic basis. It is a guidepost for the physi- 
cian, helping him relieve the patient’s symptomatic complaints 
on his first visit; it also gives the physician thinking time. 
An injection of nicotinic acid for the myalgic patient, or an 
injection of DHE-45 for the migrainous patient sends these 
people away from the office happily relieved of their head- 
aches, while measures can be taken prophylactically, to pre- 
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vent their second attacks. Thus we add a little psychotherapy 
to our pharmacotherapy. 


If on the other hand we delay our therapy too long while 
we attempt to get far enough back from the patient, so as 
not to be accused of narrow specialism, we may lose forever 
our chance to help him; therefore, a basic working classifica- 
tion of classical headache entities is indicated. We feel that 
this is important from the standpoint of basic clinical diag- 
nosis and from symptomatic and prophylactic therapy. 
(Many authors have presented their classifications of head- 
aches, and to prevent needless repetition, the physician is 
referred to them.’ *) 


A few of the more commonly encountered classical head 
pains will be defined here, and the therapy, both symptomatic 
and prophylactic, will be discussed. 


1. Migraine: Migraine is a vascular, unilateral, severe, 
recurring headache with a variable period of relief between 
attacks, and occurring against a background of relatively 
good health. There is usually a family history present. Mi- 
graine usually starts with an aura characterized by visual 
and emotional disturbances. This aura is followed by a throb- 
bing headache, and frequently nausea. As the attack pro- 
gresses, the pain loses its throbbing quality and becomes more 
constant. It is more common in women than in men. The 
theory of the mechanism of migraine has been established 
from these progressive symptoms; that is, the aura is asso- 
ciated with the pre-constriction phase, the throbbing head- 
ache with vaso-dilatation, and the constant headache with 
edema. An attack of migraine may last from a few hours to 
many days. 


An acute attack of migraine and migraine-like headaches 
may be absorbed or controlled by various drugs, principally 
the vasoconstrictors. The treatment of choice is the early and 
adequate administration of Cafergot, gynergen, or DHE-45 
Cafergot is now available in suppository form for those pa- 
tients whose nausea precludes oral medication; valoctin may 
also be considered. Prophylactic measures consist primarily 
of psychotherapy. Migraine patients are usually perfection- 
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istic, rigid, over-conscientious, meticulous, hostile and gen- 
erally dissatisfied with their station in life. They must be 
taught new attitudes to reduce tension and the proper bal- 
ance of work, play and rest must be maintained. Drug ther- 
apy is indicated as an aid to psychotherapy if the drug is 
capable of inhibiting autonomic overflow, and bellergal,*® the 
autonomic inhibitor of choice, has been found to be effective 
for this purpose. Nicotinic acid and histamine desensitiza- 
tion may also be considered. 


2. Histaminic Cephalgia: According to Horton,'* this head- 
ache “is characterized by unilateral headache, which usually 
begins in the later decades of life, is of short duration, as it 
generally lasts less than an hour, commences and often ter- 
minates suddenly, tends to awaken the patient at night one or 
two hours after he has gone to sleep, and is frequently eased 
by the patient’s sitting up or standing erect. It is associated 
with profuse watering and congestion of the eye, rhinorrhea 
or stuffiness of the nostril, increased surface temperature, and 
often swelling of the temporal vessels of the involved side of 
the head. Pain is the outstanding complaint. It is constant, 
excruciating, burning and boring; it involves the eye, the 
temple, the neck and often the face.” It is more common in 
men. 


The acute attack of histaminic cephalgia may be controlled 
in the same manner as migraine with Cafergot and gynergen, 
or DHE-45. Prophylactic therapy consists of psychotherapy, 
bellergal and desensitization with histamine diphosphate. The 
optimum dosage technique of administering histamine diphos- 
phate, as described by Hansel,’* has been found to be most 
effective, especially for office practice. This technique is car- 
ried out as follows: the beginning dosage is 0.1 cc. of No. 6 
dilution (1:1,000,000) or No. 7 dilution (1:10,000,000), given 
intradermally daily to twice weekly. If this dosage is too 
small no effect will be noted, and the dosage should be in- 
creased to stronger dilutions. If and when the dosage is too 
large, an attack of headache will be precipitated. When the 
optimum dose is reached the patient will be symptom-free. 
The dosage interval is then increased gradually to one injec- 
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tion every 14 to 15 days. This is continued for about three 
months and then discontinued. 


Temporary prophylactic use of Cafergot suppositories dur- 
ing frequent bouts of these headaches is also effective. These 
are inserted at bedtime. (Many times one-half of a suppos- 
itory is sufficient). 


3. Tension: This type of headache usually occurs at the 
height of, or during the let-down period of emotional con- 
flicts or stress situations. It may be conscious or unconscious. 
Gastrointestinal disturbances are usually not present. The 
quality of pain is of a constant, boring nature, in contrast to 
the throbbing quality of the migraine headache. It is always 
associated with pain in the occipital region. This is thought 
to be due to the fact that there is a concomitant spasm of 
the skeletal muscles of the head and neck and dilatation of 
the cranial vessels. 


Tension headaches have no prodromata, are usually bilat- 
eral, occipital or frontal, and may be accompanied by a vari- 
ety of associated signs, including anxiety, nausea and vom- 
iting. Frequency and duration are variable. There is no aura 
and no family history is present. It is more common in women 
than in men. Combined analgesics and barbiturates (APC 
and phenobarbital) are effective for relieving the acute at- 
tack of tension headache. Prophylactic therapy is essentially 
the same as described for migraine. 


4. Myalgia: As vasospastic head or neck ache, occurring 
usually after the second decade of life. It is unilateral and 
involves the occiput and (or) the pharynx. The pain is of 
the deep type, rising slowly to a crisis and slowly subsiding. 
It occurs after severe illness or exposure to cold, dampness 
or changes in weather, and for this reason is often errone- 
ously diagnosed as an infection. The process is thought to 
be one of physical sensitivity.’* Any or all of the neck, throat, 
and pharyngeal muscles may be involved. It is caused by ar- 
teriolar spasm in these muscles. (One of the most common 
examples of this is myalgia of the superior constrictor of the 
pharynx—the patient has an intense sore throat without phy- 
sical findings). 
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Intramuscular or intravenous nicotinic acid is the treat- 
ment of choice for symptomatic management of myalgia. 
Protection from exposure to drafts, air-conditioned rooms, 
and abrupt weather changes will modify the frequency of at- 
tacks of myalgia. Prophylactic use of histamine and oral nico- 
tinic acid is also of value. (Dosage of I. V. nicotinic acid 
usually begins at 15-25 mgm. and increased to tolerance, one 
tc two times weekly). 


5. Carotid: There are a number of other related head pains 
which are vascular in nature and which may be called “caro- 
tid,” in that they involve other branches of the external caro- 
tid artery. These pains are located in the face, head, neck 
and teeth, but differ from the headaches already described 
in quality. duration and severity of the pain. As in the case 
of the other vascular headaches, they were formerly diag- 
nosed as, or caused by sinusitis, otitis media, infection.’ 
Many of Sluder’s lower-half headaches must have been of this 
nature. 


The symptomatic and prophylactic treatment of carotid 
pain taxes the ingenuity of the physician and may involve any 
one, or a combination of the previously outlined therapy. 
Histamine desensitization, nicotinic acid (i.V. and oral) and 
bellergal give the most consistent results in a majority of the 
cases. 


6. The Capillary Loop: The physiology of the affected ca- 
pillary loop may be restored to normal by administration of 
large amounts of vitamins B and C, thyroid, and the electro- 
lytes including potassium and calcium. Where there appears 
to be a gonadal or endocrine etiology the use of hormones and 
steroids is indicated. 


A recommended treatment for the edema phase of any 
vaso-dilating headache is the use of neo-calglucon 20 per cent 
intravenously. The total amount of 10 cc. is injected as fol- 
lows: 3.0 cc. is injected, rapidly followed by a pause until 
flushing fades; this is repeated, followed by a second pause 
and the final 4.0 ec. is then injected. 


For obvious reasons, drug therapy has its limitations. 
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When a patient’s personality shows him to be a highly disci- 
plined, perfectionistic, tense person, he must be shown how 
to re-orient himself to other people and to other ways of 
life. The doctor who takes time to teach his patient new atti- 
tudes to reduce tension will enable him to meet his responsi- 
bilities with less strain and may reduce the number and sever- 
ity of attacks, even though their origin is probably never en- 
entirely psychic. 


Dr. English’® suggests the following principles which will 


be helpful to the patient if he can be taught to make use of 
them: 


1. This is not a perfect world. Families and friends have 
many foibles. Perfection is rarely attained, so be satis- 
fied with less. 


2. Tolerance makes understanding the other fellow easier. 
It sets an attainable standard. 


8. Do not be a slave to the clock. Work at your own pace; 


do as much as you can. Trying to meet too many dead- 
lines only creates tension. 


~~ 


. You cannot please everybody, so stop trying. Popularity 
comes by giving your friends and family a chance to love 
you for yourself, not for your best performance. 


~1 


. Be efficient, yes, but not to the extent that perfection 
becomes a burden. 


6. Speak up if you want to. You cannot please everybody; 
honesty and directness break down barriers and make 
friendships easier. 


7. Approve of yourself. You are as good as the next fel- 


low. If you are given a compliment, take it and make 
use of it. 


8. Stop being so critical of your negative feelings. Every- 
one is ambivalent at times, so do not worry so much 
about loving and hating. 
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9. Stop feeling guilty. We are all human beings and we 
all make errors. Give a little and you will get a lot, 
maybe even a reduction of that pain in your head. 


The success of the prophylactic treatment of headache de- 
pends, in large part, on the able handling of the symptomatic 
phase; but, regardless of the type of headache, consideration 
must be given to general health, metabolic changes, nutrition, 
endocrine and autonomic imbalance, allergy, environment, and 
the protoplasm of the patient. In short, the patient must be 
treated as a whole organism. 
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THE FENESTRATION OPERATION IN THE 
IDEAL CANDIDATE.*+ 


215 Cases Selected From 482 Operations. 
J. BROWN FARRIOR, M.D., 


Tampa, Fla. 


In the ideal candidate with the ideal fenestration operation 
the patient should always receive a maximum and permanent 
restoration of hearing. With good present-day technique with 
the Lempert fenestration operation these patients almost al- 
ways receive a good result, and the restored hearing almost 
always lasts. Actual closure of the fenestra is extremely 
rare, but there remain many variables which prevent con- 
sistent uniform perfect results. 


Of these variables the greatest is in the quality of the sur- 
gery. Secondly, is the patient’s response to the surgical 
trauma. In selecting the ideal candidates, it is assumed that 
the errors of diagnosis have been eliminated. To determine 
the base level for evaluation of our current surgical tech- 
nique, results in these ideal candidates are analyzed. 


For purposes of this study the 215 ideal candidates have 
been selected from the second, third and fourth hundred 
fenestration operations in a total series of 482 fenestrations. 
Their average age is 35.1 years. 


DEFINITION. 


The ideal candidate for the fenestration operation is the 
otosclerotic patient with a flat or ascending air conduction 
audiogram, with a 40 to 60 decibel hearing loss for the speech 
frequencies, and normal bone conduction. 


The recording of normal bone conduction will vary with 


* Read at the meeting of the Southern Section of The American Laryn- 
gological, Rhinological and Otological Society, Inc., Louisville, Ky., January 
16, 1954. 

+ From the Department of Otolaryngology, Tampa Municipal Hospital, 
Tampa, Florida. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, January 19, 1954. 
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the audiometer and with the testing conditions. The present 
day audiometer is calibrated so low that perfect conditions 
are required to obtain a zero reading. Under average office 
conditions, a bone conduction reading at the 15, 20, or 25 dec- 
ibel level is to be regarded as normal. 


The normal base level of 20 db having been determined 
for the testing conditions, the otosclerotic patient will demon- 
strate an additional 5 and 10 db lower recording at 1000 and 
2000, as described by Carhart. In the otosclerotic patient this 
Carhart notch is normal bone conduction. 
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Fig. 1. Results in Ideal Candidates. In 215 ideal candidates, 96.7 per cent 
showed a worthwhile clinical result. More detailed testing and analysis 
shows that there is plenty of room for improvement in technique. (From 


Archives of Otolaryngology, July, 1953). 
PRIMARY RESULTS. 


The standard method of reporting results of fenestration 
surgery is based upon the average decibel gain and level for 
the speech frequencies. By this basic method of reporting, 
92.1 per cent of the 215 ideal candidates had good results 
with hearing well above the critical 30 decibel level, 4.6 per 
cent received a fair result, with hearing improvement to near 
the 30 decibel level, 1.8 per cent received a partial but unsatis- 
factory improvement, and 1.4 per cent were made worse. The 
decibel level and gain are shown in Fig. 1. 


Combining the good and fair results, 95.7 per cent of the 
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ideal candidates received worthwhile hearing improvement 
by this basic method of reporting. 


LASTING RESULTS. 


With current fenestration techniques, the lasting restora- 
tion of hearing is an accepted fact in the overwhelming ma- 
jority of cases. Bony closure is rare. The standard methods 
of reporting are the fallible questionnaire and the factual 
audiogram. 
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Fig. 2. Lasting Results. Two- to five-year post-operative audiograms on 
100 good primary results showed that 83 per cent retained hearing at or 
above the critical 30 db. level; 15 per cent retained a partial and satisfac- 
tory hearing improvement; and actual bony closure in 2 per cent. 

With the fallible questionnaire with 97 per cent replies in 
the 215 ideal candidates there has been 2.3 per cent closure. 
By the fallible standard of measure of the 96.4 per cent 
which obtained improvement, 97.7 per cent have maintained 
a worthwhile hearing improvement. 


It is almost impossible to obtain the factual two-year post- 
operative audiogram on consecutive cases, even though we do 
have nearly three thousand postoperative audiograms. 


Reviewing these, in three- to five-year-old cases (Nos. 100- 
250), there are two- to five-year-old postoperative audiograms 
on 100 patients previously reported as good results. The final 
audiogram is three, four, or five years postoperative in 78 per 








FARRIOR: FENESTRATION IN IDEAL CANDIDATE. 117 


cent. Analysis of these 100 mature audiograms, including all 
closures on previously classified good results, reveals that 2 
per cent are closures, 15 per cent have changed from good 
to fair results, and 85 per cent have remained good results 
(see Fig. 2). 


The 15 per cent long-term fair results have maintained 
an average gain of 17.2 decibels at the 33.5 decibel level. 
Three of these showed a comparable nerve loss in the oppo- 
site ear. The 83 per cent long-term good results have main- 
tained an average gain of 24.6 to 24.7 decibel level. 


The 98 patients (83 per cent and 15 per cent with good 
and fair results) are pleased with their long-term hearing im- 
provement, and give a favorable reply to the questionnaire; 
therefore, it is reasonable to assume that in favorable replies 
to the questionnaire, 15 per cent have maintained a partial 
hearing improvement, which is just below the critical 30 dec- 
ibel level, and that the remainder are good results. Further, 
by any standard of measure, it is reasonable to assume that 
the incidence of closure is less than 5 per cent. 


IMPERFECTIONS. 


If we are to perfect our already refined fenestration tech- 
nique we must have more delicate methods of recording and 
reporting results, both immediate and lasting. 


Already available in everyone’s records is the effect of the 
fenestration operation upon the high tones. A loss of hear- 
ing for these high tones is considered to be evidence of minor 
but irreversible serous labyrinthitis. As shown in Table I, 
in nearly 500 fenestrations, I-have improved only 5 per cent 
in ability to preserve hearing for the delicate high tones. 
The high tones were maintained in 76.7 per cent, 76.4 per 
cent, 77.8 per cent and 81.9 per cent of the first, second, 
third, and fourth hundred fenestrations. 


It is interesting to note that the ideal candidates comprised 
51 per cent of the first hundred, and 70, 73 and 72 per cent 
of the second, third and fourth hundred fenestration 
operations. 
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The type, degree and duration (see Fig. 3) of postopera- 
tive labyrinthitis should be recorded to determine the imme- 
diate effect on the inner ear of supposed refinements in tech- 
nique. We have classified postoperative labyrinthitis into pri- 
mary surgical labyrinthitis, secondary serous labyrinthitis, 
and tertiary or degenerative cicatricial. 


TABLE I. HIGH TONES MAINTAINED 


No. Ideal 





Per Cent H. T. 
Cases Cages Maintained 
0-100 51 76.7% 
100 - 200 70 76.4% 
200 - 300 73 77.8% 
300 - 400 72 81.9% 


Table 1: The loss of high tones is minor but irreversible evidence of 
serous labyrinthitis. In 482 fenestrations the author has shown only 5 
per cent improvement in the ability to maintain high tone hearing, indi- 
cating existing imperfections in fenestration technique. 


The primary surgical labyrinthitis is the immediate effect 
of surgical injury or hemorrhage, and is demonstrable on 
the first postoperative day. The secondary serous labyrinthitis 
is the result of the inflammatory response, and reaches its 
peak on the fifth to tenth postoperative day. Both of these 
may be reversible. The tertiary degenerative or cicatricial 
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Fig. 3. The post-operative course of bone conduction threshold may be di- 


vided into three phases; primary improvement, secondary depression, and 
tertiary improvement. Primary improvement may be altered by surgical 
trauma, operative hemorrhage, or round window fixation. The secondary 
depression varies with the degree of serous labyrinthitis. Tertiary improve 
ment usually occurs, but there may be permanent sequellae as loss of high 
tones of nerve deafness. Post-operative labyrinthitis is therefore classified 
as primary surgical, secondary serous and tertiary degenerative. 
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labyrinthitis is the irreversible end result. The loss of high 
tones is the mildest form, and nerve deafness the severe 
form. A late nerve loss may be the end result of surgical 
trauma, or a process of nature; the latter is assumed if a 
comparable process is exhibited in the unoperated ear. 


rT 





Fig. 4. The phenomenon of recruitment may be demonstrated by bone 
conduction with the “Calibrated Weber” test. In a selected series 45 per 
cent showed this undesirable recruitment, by a shift of lateralization from 
the unoperated ear to the operated ear with increasing intensity of sound 
of the centrally placed bone conduction occillator. 


To measure the type, degree and duration of postoperative 
labyrinthitis, we have adapted the Weber test to the bone 
conduction oscillator of the audiometer. With the Calibrated 
Weber Test' it has been possible to demonstrate variations 
in threshold and, with increasing intensity, variations in the 
lateralization of sound in the recently fenestrated ear. The 
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threshold of bone conduction was found to be improved by 
improved mobility of the perilymph, or depressed by trauma, 
hemorrhage or serous labyrinthitis. In 40 of these ideal cases, 
the calibrated Weber was found to lateralize to the operated 
ear from two different causes: 1. The desirable physiological 
improvement in threshold; or 2. the undesirable pathological 
recruitment (see Fig. 4). In these 40 cases only 75 per cent 
showed the desirable primary improvement in threshold on 
the first postoperative day, indicating that in 25 per cent 
there was some degree of primary surgical labyrinthitis, as 
shown in Fig. 3. 


The secondary serous labyrinthitis (see Fig. 3, curves I, I, 
III, IV) was found to be minimal (I) in 17.5 per cent, mild 
(II) in 35 per cent, moderate (III) in 45 per cent, and severe 
(IV) in 2.5. per cent. 


Of the three cases which comprise the 1.4 per cent of cases 
which were made worse, two cases were technical errors, and 
one was an error of judgment. In one case the membranous 
labyrinth was injured with the pick, in one case the membran- 
ous labyrinth was injured by the burr. In the error of judg- 
ment I thought I had cured the preoperative external otitis 
but the patient developed an infection and lost his hearing. 


On the brighter side of this analysis, 96.7 per cent of these 
ideal candidates showed a worthwhile clinical and practical 
hearing improvement, which is gratifying to the patient and 
surgeon. Idealistically, in this 96.7 per cent there is plenty 
of room for improvement. About 22 per cent showed loss of 
hearing for the high tones, 4.6 showed only partial improve- 
ment, and with the Calibrated Weber in 40 cases, 25 per 
cent showed primary surgical labyrinthitis, about 50 per cent 
showed undesirable degrees of secondary serous labyrinthitis 
with recruitment. 


Fortunately most of these processes are reversible, and the 
patient obtains a desirable clinical result; yet none of these 
undesirable processes should occur with the ideal fenestra- 
tion technique. 

FENESTRATION TECHNIQUE. 


The fenestration techniques employed today are highly re- 
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fined, and make the fenestration operation one of the most 
gratifying of all surgical procedures. There are many addi- 
tional refinements which are under investigation today. I will 
mention a few: 


1. Lempert’s cupola technique should produce minimal pri- 
mary surgical labyrinthitis. Invagination of the flap compen- 
sates for the fractured edges of the fenestra to secure inti- 
mate approximation between the endosteum and the under 
surface of the flap, encouraging healing by primary intention 
and permanent patency of the fenestra. 


2. Shambaugh is investigating the possibility of covering 
the fenestra with the primary skin graft, reasoning that the 
inert skin graft will reduce the degree of postoperative serous 
labyrinth*tis. 


8. The narrow pedicle flap vs. skin graft over the fenestra. 
To reduce the postoperative inflammatory response within the 
flap we have, since 1947, utilized the narrow pedicle flap at- 
tached to the drum only at the malleolar folds, reasoning that 
this would produce an almost inert flap with minimal post- 
operative vaso-dilatation and exudation into the inner ear. 
Recently we have used such a skin graft in three instances. 
In two there was good lateralization to the operated ear, good 
improvement in threshold and good retention of high tone 
hearing; in one there was partial depression of base conduc- 
tion, shift of lateralization and loss of high tones, but a good 
gain for speech. We plan to continue using the skin graft to 
cover the fenestra in those cases where there is a significant 
imperfection in the flap. 


4. We have used Lamp’s isothermal isotonic irrigation tech- 
nique with little apparent change in the postoperative course, 
as determined by the Calibrated Weber Test. A detailed anal- 
ysis is now in process. 


5. Hollow ground margins. To maintain permanent pat- 
ency of the fenestra, all operations strive toward obtaining 
healing by primary intention between the endosteal margins 
of the fenestra and the under surface of the flap. In our tech- 
nique we concentrically hone the margins of the fenestra with 
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the finishing and smooth burr, to obtain sharp elevated hol- 
low ground margins to obtain intimate approximation be- 
tween the endosteal margins and the under surface of the 
flap (see Fig. 5). 


COMPLICATIONS. 


In the entire series of 482 cases, there have been no seri- 
ous complications and no deaths. A detailed description of 





Fig. 5. Hollow Ground Margins. A section of the fenestra shows the con- 
centrically honed sharp hollow-ground margins which elevate the endos- 
teum to intimate approximation with the under-surface of the flap, insuring 
healing of the margins by primary intention and therefore, permanent 
patency of the fenestra. (From Archives of Otolaryngology, July, 1953). 


the nuisance factors of fenestration surgery has been pre- 
sented in the January Archives of Otolarynglogy.* 


CONCLUSIONS. 


The present standard methods of reporting results do not 
reveal the imperfections of fenestration surgery. The pres- 
ent day fenestration techniques are highly refined, and will 
almost always obtain and maintain a good clinical result in 
ideal candidates; yet there remains plenty of room for 
improvement. 


If we are to determine the effect of further refinement of 
fenestration techniques, more detailed methods of reporting 
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are necessary. The effect of the high tones and the type, de- 
gree and duration of labyrinthitis should be recorded. 
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AMERICAN ACADEMY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY. 


The Home Study Courses in the basic sciences related to 
ophthalmology and otolaryngology, offered as a part of the 
educational program of the American Academy of Ophthal- 
mology and Otolaryngology, will begin on September 1 and 
continue for a period of ten months. Registrations must be 
completed before August 15. Detailed information and appli- 
cation forms may be secured from Dr. William L. Benedict, 
the executive secretary-treasurer of the Academy, 100 First 
Avenue Building, Rochester, Minnesota. 








PROGRAM OF MEETING OF 
THE WEST VIRGINIA ACADEMY OF 


OPHTHALMOLOGY AND OTOLARYNGOLOGY. 


To Be Held 


MAY 27th TO 29th, AT THE GREENBRIER HOTEL, 
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CHARLESTON, WEST VIRGINIA. 


Thursday, May 27th 
P.M.—Business Meeting 


Friday, May 28th 
A.M.—Call to order by President, J. K. Stewart, M.D. 


A.M.—“End Results of Post-Enucleation Orbital Im- 
plants.” By Roscoe Kennedy, M.D., Cleveland, 
Ohio 


A.M.—‘“‘Rhinoplastic Approach to Treatment of Recent 
Nasal Fractures.”—F. C. Reel, M.D. 


A.M.—‘Retrolental Fibroplasia.”—C. F. Breisacher, 
M.D., and M. J. Lilly, M.D. 


P.M.—Lunch 


P.M.—Golf and Tennis 





P.M.—Social Hour followed by banquet, dancing, etc. 


Saturday, May 29th 


A.M.—“Differential Diagnosis of Deafness in Early 
Childhood”—H. E. McHugh, M.D., Montreal, 
Canada 


A.M.—“The Treatment of Ulcerative Keratitis with 
Vitamin B-Complex’”—Joseph S. Maxwell, M.D. 
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11:10 A.M.—*“Vocal Cord Paralysis—Diagnosis and Office 
Management”—William K. Marple, M.D. 


11:40 A.M.—Progress Report on West Virginia School for 
the Deaf and Blind—Mr. Hugo F. Schunhoff, 
Superintendent. 


12:00 Noon—Business Session—Election of Officers. 


The business meeting scheduled for Thursday evening will 
be important, and essentially the only one, for that scheduled 
for Saturday noon will be very brief, probably has been given 
over just to election of officers. An enlarged entertainment 
committee has been at work on that part of the meeting and 
while no rigid program of ladies’ events has been scheduled 
there will be something for everyone to do. 





NINETEENTH INTERNATIONAL CONGRESS OF 
NEURO-OPHTHALMOLOGY AND NEURO-OTOLOGY. 


June 11 to June 17, 1954, San Paulo, Brazil. 


OFFICIAL PROGRAM. 


The city of Sao Paulo is commemorating the fourth centen- 
ary with a series of festivities and activities of widespread 
interest. Of particular interest are various artistic, cultural, 
literary and scientific congresses. Among these is the Nine- 
teenth International Congress of Neuro-Ophthalmology and 
Neuro-Otology. The date of this congress falls at a time when 
the Sao Paulo climate is particularly pleasant. In addition 
to the scientific program, there will be many activities of so- 
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cial and artistic interest. Many of these will be exclusively 
planned for the entertainment of the ladies. The official pro- 
gram of this congress is as follows: 


A. Vitamin deficiency and metabolic disturbances in neuro- 
otology and neuro-ophthalmology. 


1. Introduction to the study of Metabolic disturbances. Prof. A. 
Kestenbaum, Neuro-ophthalmologist, New York. 


2. Neuro-otologic and Neuro-ophthalmologic disturbances of lipoid 
metabolism. Prof. Diogo Furtado, Neurologist, Lisbon, and Prof. A. 
Francheshetti, Ophthalmologist, Geneva, Switzerland. 


3. Neurologic and Ophthalmologic manifestations of abnormal carbo- 
hydrate metabolism. Prof. H. K. Muller, Ophthalmologist, Bonn, Ger- 
many, and Prof. H. Leicher, Otorhinolaryngologist, Mainz, Germany. 


4. Neurologic and Ophthalmologic manifestations of abnormal protein 
and mineral metabolism. Dr. Flaminio Vidal, Ophthalmologist, Buenos 
Aires, Argentina. 


5. Neurologic and Ophthalmologic manifestations of vitamin deficiency 
(A, D & E). Prof. Franklin de Moura Campos, Physiologist, Sao Paulo 
Brazil. Prof. Mario Gozzano, Neurologist, Rome, Italy. Prof. P. Desvig- 
nes, Ophthalmologist, Paris, France. 


B. Physiopathology of the facial nerve. 


1. Paralysis of the Facial Nerve 

Pathology—Prof. Raymond Garcin, Neurologist, Paris, France. 

Therapy—Prof. Pereyra Kafer, Neurologist, Buenos Aires, Argentina. 

2. Facial Nerve Spasm 

Pathology—Prof. Karsten Kettel, Otorhinolaryngologist, Hillerod, 
Denmark. 

Therapy—Dr. Aloisio Mattos Pimenta, Neuro-surgeon, San Paulo, 


Brazil. 

In addition to meetings limited to the official program, 
there will be other sessions at which free papers will be pre- 
sented. For information write: Ophthalmologic Clinic. Hos- 
pital das Clinicas, Sao Paulo. Brazil. 
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IVe CONGRES DE L’ASSOCIATION INTERNATIONALE 
POUR L’ETUDE DES BRONCHES. 


Genéve, 5-6 juin 1954 


Cet important congres qui se tiendra a Geneve, sous la pres- 
idence du Professeur Montandon, directeur de la Clinique 
universitaire d’O.R.L., de Geneve, au printemps prochain, a 
mis a l’ordre du jour de ses seances les questions suivantes 
(chaque question etant traitee par 3 rapporteurs) : 


I. La vascularisation sanguine des bronches: Rapporteurs: 
Prof. Bruni (Milan), Prof. von Hayek (Vienne) et Prof. 
agr. Latarjet (Lyon). 


II. La place nosologique des “adenomes bronchiques de Jack- 
son”; Rapporteurs deja annonces: Prof. von Albertini (Zu- 
rich) ; Prof. gr. Dr. Galy (Lyon). 


III. Les indications et les resultats des traitements chirurgi- 
caux des bronchiectasies: Rapporteur deja annonce: Prof. 
Brunner (Zurich). 


Pour tous renseignements, s’adresser au Prof. A. Montan- 
don, Clinique, universitaire d’O.R.L., Hospital cantonal, 
Geneve. 





DEUTSCHE GESELLSCHAFT DER HALS-NASEN- 
OHRENARZTE. 


The 25th Annual Meeting of the Deutche Gesellschaft der 
Hals-Nasen-Ohrenarzte will be held June 2 and 5, 1954, at 
Marburg-Lahn. For further information, address Prof N. 
Mittermeier, Marburg-Lahn, Germany. 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 


May 1, 1954. 


Acousticon Models A-17, A-180 and A-185. 


Manufacturer: Dictograph Products, Inc., 95-25 149th St., Jamaica 1, 
New York. 


Auditone Models 11 and 15. 
Manufacturer: Audio Co. of America, 5305 N. Sixth St., Phoenix, Ariz. 


Audivox Model Super 67 and 70. 
Manufacturer: Audivox, Inc., 259 W. 14th St., New York 11, N. Y. 


Aurex Models L and M. 
Manufacturer: Aurex Corp., 1117 N. Franklin St., Chicago, Ill. 


Beltone Mono-Pac Model M; Mono-Pac Model “Lyric” ; Mono- 
Pac Model “Rhapsody.” 
Manufacturer: Beltone Hearing Aid Co., 2900 West 36th St., Chicago 
32, Ill. 


Cleartone Model 500; Model 700; Cleartone Regency Model. 


Manufacturer: American Sound Products, Inc., 1303 S. Michigan Ave., 
Chicago 5, II. 
Dahlberg Model D-1; Dahlberg Junior Model D-2; Dahlberg 


Model D-3 Tru-Sonic; Dahlberg Model D-4 Tru-Sonic. 
Manufacturer: The Dahlberg Co., Golden Valley, Minneapolis 22, Minn. 


Fortiphone Models 19-LR; 20A; 21-C and 22. 


Manufacturer: Fortiphone Limited, Fortiphone House, 247 Regent St., 
London W. 1, England. 
Distributor: Anton Heilman, 75 Madison Ave., New York 16, N. Y. 


Gem Hearing Aid Model V-60. 
Manufacturer: Gem Ear Phone Co., Inc., 50 W. 29th St., New York 1, 


Goldentone Models 25, 69 and 97. 


Manufacturer: Johnston Hearing Aid Mfg. Co., 708 W. 40th St., Minne- 
apolis 8, Minn. 
Distributor: Goldentone Corp., 708 W. 40th St., Minneapolis 8, Minn. 


Maico Model J; Maico Top Secret Model L; Maico Maxitone. 

Manufacturer: Maico Co., Inc., 21 North Third St., Minneapolis, Minn. 

Micronic Model 303; Micronic Model “Mercury”; Micronic 
Star Model. 


Manufacturer: Audivox, Inc., Successor to Western Electric Hearing 
Aid Division, 123 Worcester St., Boston 18, Mass. 
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Microtone Classic Model T9; Microtone Model T10; Micro- 
tone Model T612. 
Manufacturer: Microtone Co., Ford Parkway on the Mississippi, St. 
Paul, Minn.; Minneapolis 9, Minn. 
National Ultrathin Model 504; National Vanity Model 506. 
Manufacturer: National Hearing Aid Laboratories, 106 So. 7th St., 
Philadelphia 6, Pa. 


Normatone Model C and Model D-53. 


Manufacturer: Johnston Hearing Aid Mfg. Co., 708 W. 40 St., Minne- 
apolis, Minn. 


Distributor: Normatone Hearing Aid Co., 22 East 7th St., St. Paul 
(1), Minn. 


Otarion Models B-15 and B-30; Otarion Models F-1, and F-3; 
Otarion Model G-3; Otarion Model H-1; Custom “5.” 
Manufacturer: Otarion Hearing Aids, 4757 N. Ravenwood, Chicago 40. 

Ill. 
Paravox Model D, “Top-Twin-Tone”’; Model J (Tiny-Myte) ; 
Paravox Model Y (YM, YC and YC-7) (Veri-Small). 
Manufacturer: Paravox, Inc., 2056 E. 4th St., Cleveland, Ohio. 
Radioear Model 62 Starlet; Model 72; Model 82 (Zephyr). 


Manufacturer: E. A. Myers & Sons, 306 Beverly Rd., Mt. Lebanon, 
Pittsburgh, Pa. 


Distributor: Radioear Corp., 306 Beverly Rd., Mt. Lebanon, Pittsburgh 
16, Pa. 
Silvertone Model H-16, J-92; Silvertone Model P-15. 


Manufacturer: W. E. Johnson Mfg. Co., 708 W. 40th St., Minneapolis, 
Minn. 


Distributor: Sears, Roebuck & Co., 925 S. Homan Ave., Chicago 7, II. 


Solo-Pak Model 99. 


Manufacturer: Solo-Pak Electronics Corp., Linden St., Reading, Mass. 


Sonotone Model 900; Sonotone Models 910 and 920; Sonotone 
Model 925; Sonotone Model 940; Sonotone Model 966; 
Sonotone Model 977; Sonotone Model 988. 


Manufacturer: Sonotone Corp., Elmsford, N. Y. 


Televox Model E. 
Manufacturer: Televox Mfg. Co., 1307 Sansom St., Philadelphia 7, Pa. 


Telex Model 99; Telex Model 200; Telex Model 300B; Telex 
Model 400; Telex Model 500; Telex Model 952; Telex 
Model 953; Telex Model 1700. 


Manufacturer: Telex, Inc., Telex Park, St. Paul 1, Minn. 
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Tonamic Model 50. 


Manufacturer: Tonamic, Inc., 12 Russell St., Everett 49, Mass. 


Tonemaster ; Model Cameo. 
Manufacturer: Tonemasters, Inc., 400 S. Washington St., Peoria 2, Ill 


Unex Midget Model 95; Unex Midget Model 110; Unex Mod- 


els 200 and 230. 
Manufacturer: Nichols & Clark, Hathorne, Mass. 


Vacolite Models J and J-2. 
Manufacturer: Vacolite Co., 3003 N. Henderson St., Dallas 6, Tex. 


Zenith Miniature 75; Zenith Model Royal; Zenith Model Super 
Royal; Zenith “Regent.” 
Manufacturer: Zenith Radio Corp., 6001 Dickens Ave., Chicago, III. 


All of the accepted hearing devices have vacuum tubes. 


Accepted Hearing Aids more than five years old have been 
omitted from this list for brevity. 


TRANSISTCR HEARING AIDS ACCEPTED. 


Acousticon Model A300; 1 transistor, 2 tubes. Model A-310; 
1 transistor, 2 tubes. Model A-330; 3 transistors. 
Manufacturer: Dictograph Products, Inc., 95-25 149th St., Jamaica 35, 
New York. 
Audivox, Model 71; 3 transistors. 
Manufacturer: Audivox, Inc., 123 Worcester St., Boston 18, Mass. 


Beltone Concerto Medel; 3 transistors. 
Manufacturer: Beltone Hearing Aid Co., 2900 W. 36th St., Chicago 32. 
Illinois. 
Maico Transist-Ear, Model O; 3 transistors. 
Manufacturer: The Maico Company, Inc., 21 N. 3rd St., Minneapolis 1, 
Minnesota. 
Micronic “All American” Hearing Aid; 3 transistors. 
Manufacturer: Audivox, Inc., Successor to Western Electric Hearing 
Aid Division, 123 Worcester St., Boston 18, Mass. 
Microtone Model T1 (Red Dot); 3 transistors. Microtone 
Model T1 (Yellow Dot) ; 3 transistors. Microtone Model 
T31 (Micro-Mite) ; 1 transistor and 2 tubes. 
Manufacturer: The Microtone Corporation, Ford Parkway on the Mis- 


sissippi, St. Paul 1, Minn. 


130 








Otarion Modei C-15; 1 transistor, 2 tubes. Otarian Model 
F-22; 1 transistor, 2 tubes. 
Manufacturer: Otarion, Inc., 4757 N. Ravenswood Ave., Chicago 40, III. 


Radioear Model 820; 3 transistors. 


Manufacturer: E. A. Myers & Sons, Inc., 306 Beverly Rd., Mt. Lebanon, 
Pittsburgh 16, Pa. 


Silvertone Model H-25; 3 transistors. 
Manufacturer: The Dahlberg Co., Golden Valley, Minneapolis 22, Minn. 


Distributor: Sears, Roebuck & Co., 925 South Homan Ave., Chicago 7, 
Illinois. 


Sonotone Model 1010; 1 transistor, 2 tubes. 
Manufacturer: Sonotone Corporation, Elmsford, N. Y. 


Telex Model 954; 1 transistor, 2 tubes. 


Manufacturer: Telex, Inc., Telex Park, St. Paul 1, Minn. 


Unex Model TR-3D; 3 transistors. 
Manufacturer: Nichols & Clark, Hathorne, Mass. 


Zenith Model Royal-T; 3 transistors. Zenith Model Super 
Royal-T ; 3 transistors. 
Manufacturer: Zenith Radio Corp., 5801 W. Dickens Ave., Chicago 39, 
Illinois. 


SEMI PORTABLE HEARING AIDS. 


Ambco Hearing Amplifier (Table Model). 


Manufacturer: A. M. Brooks Co., 1222 W. Washington Blvd., Los An- 
geles 7, Calif. 


Aurex (Semi-Portable). 
Manufacturer: Aurex Corp., 1117 N. Franklin St., Chicago 10, IIl. 


Precision Table Hearing Aid. 


Manufacturer: Precision Hearing Aids, 5157 W. Grand Ave., Chicago 
39, Ill. 


Sonotone Professional Table Set Model 50. 
Manufacturer: Sonotone Corp., Elmsford, N. Y. 


All of the Accepted hearing devices employ vacuum tubes. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN OTOLOGICAL SOCIETY. 


President: Dr. Frederick T. Hill, Professional Bldg., Waterville, Me. 

Vice-President: Dr. D. E. Staunton Wishart, 170 St. George St., Toronto 
5, Ontario, Canada. 

Secretary: Dr. John R. Lindsay, 950 E. 59th St., Chicago 37, III. 

Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 

Meeting: Statler Hotel, Boston, Mass., May 23-24, 1954. 


AMERICAN LARYNGOLOGICAL ASSOCIATION. 


President: Gordon F. Harkness, Davenport, Iowa. 

First Vice-President: Claude C. Cody, Houston, Tex. 

Second Vice-President: Daniel S. Cunning, New York, N. Y. 

Secretary: Harry P. Schenck, Philadelphia, Pa. 

Treasurer: Fred W. Dixon, Cleveland, Ohio. 

Meeting: Statler Hotel, Boston, Mass., afternoon, May 27; all day, May 28. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 
SOCIETY, INC. 


President: Dr. LeRoy A. Schall, 243 Charles St., Boston, Mass. 
President-Elect: Dr. Kenneth M. Day, 121 University Pl., Pittsburgh, Pa. 
Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 
Meeting: Statler Hotel, Boston, Mass., May 25-27, 1954. (Mornings only.) 


AMERICAN MEDICAL ASSOCIATION, 
SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 


Chairman: Dr. Sam Sanders, Memphis, Tenn. 
Vice-Chairman: Dr. Alden H. Miller, Los Angeles, Calif. 
Secretary: Dr. Hugh A. Kuhn, Hammond, Ind. 

Meeting: San Francisco, Calif., June 21-25, 1954. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 


President: Dr. Walter H. Theobald, 307 N. Michigan Ave., Chicago 11, Il. 

President-Elect: Dr. Algernon B. Reese, 73 East 71st St., New York 21, 
N. ¥. 

Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 

Meeting: Waldorf-Astoria, New York City, Sept. 19-24, 1954. 


AMERICAN BOARD OF OTOLARYNGOLOGY. 


Meeting: Statler Hotel, Boston, Mass., May 17-22, 1954. 
Waldorf-Astoria, New York City, Sept., 1954. 
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AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 


President: Dr. Edwin N. Broyles, 1100 No. Charles St., Baltimore 1, Md. 
Secretary: Dr. F. Johnson Putney, 255 So. 17th St., Philadelphia (3) Pa. 
Meeting: Statler Hotel, Boston, Mass. (Afternoons) May 25-26, 1954. 


PUGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Clifton E. Benson, Bremerton, Wash. 
President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 
Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 


THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 


Chairman: Dr. John Louzan. 

Vice-Chairman: Dr. Willard B. Walters. 

Secretary: Dr. Jack L. Levine. 

Treasurer: Dr. Russell S. Page, Jr. 

Meetings are held on the third Tuesday of October, November, March 
and May, 7:00 P.M. 

Place: Army and Navy Club, Washington, D. C. 


THE LOUISIANA-MISSISSIPPI OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 


President: Dr. W. L. Hughes, Lamar Life Bldg., Jackson, Miss. 
Vice-President: Dr. Ralph H. Riggs, 1513 Line Ave., Shreveport, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 


OTOSCLEROSIS STUDY GROUP. 
President: Theo. E. Walsh, 640 So. Kingshighway, St. Louis 10, Mo. 
Secretary: Dr. Lawrence R. Boies, Med. Arts Bldg., Minneapolis 2, Minn. 
Meeting: Waldorf-Astoria, New York City, Sept., 1954. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 

President: Dr. Albert D. Ruedemann, 1633 David Whitney Bldg., Detroit 
26, Mich. 

President-Elect: Dr. F. Lambert McGannon, 14900 Detroit Ave., Lake- 
wood 9, Ohio. 

Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 
a ae. Ee 

Meeting: Waldorf-Astoria, New York City, September, 1954. 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 

President: Dr. J. M. Tato, Azcuenaga 235, Buenos Aires, Argentina. 
Executive Secretary: Dr. Chevalier L. Jackson, 1201 Walnut St., Phila 
delphia 3, Pa., U. S. A. 

Meeting: Fifth Pan American Congress of Oto-Rhino-Laryngology and 
Broncho-Esophagology. 

President: Dr. J. H. Font, Medical Arts Bldg., San Juan, P. R. 

Time and Place: 1956, Puerto Rico. 
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MISSISSIPPI VALLEY MEDICAL SOCIETY. 


President: Dr. Norris J. Heckel, Chicago, Il. 

President-Elect: Dr. Arthur S. Bristow, Princeton, Mo. 
Secretary-Treasurer: Dr. Harold Swanberg, Quincy, III. 

Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, III. 
Meeting: Chicago, IIll., Sept. 22-24, 1954. 


THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Peter N Pastore, Richmond, Va. 

President-Elect: Dr. G. S. Fitz-Hugh, Charlottesville, Va. 

Vice-President: Dr. H. L. Mitchell, Lexington, Va. 

Secretary-Treasurer: Dr. L. B. Sheppard, 301 Medical Arts Bldg., Rich- 
mond, Va. 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 
President: Harold Owens, M.D. 
Secretary-Treasurer: Robert A. Norene, M.D. 
Chairman of Section on Ophthalmology: Sol Rome, M.D. 
Secretary of Section on Ophthalmology: Wendell C. Irvine, M.D. 
Chairman of Section on Otolaryngology: Max E. Pohlman, M.D. 
Secretary of Section on Otolaryngology: Herschel H. Burston, M.D. 
Place: Los Angeles County Medical Association Building, 1925 Wilshire 
Boulevard, Los Angeles 57, Calif. 
Time: 6:00 P.M., first Thursday of each month from September to June 
inclusive—Ophthalmology Section. 6:00 P.M., fourth Monday of each 
month from September to June inclusive—Otolaryngology Section. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 

President: Dr. Harry Nievert, 555 Park Ave., New York (21), N. Y. 

Secretary: Dr. Louis Joel Fleit, 66 Park Ave., New York (16), N. Y. 


NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. Cecil Swann, Asheville, N. C. 
Secretary and Treasurer: Dr. Geo. B. Ferguson, Durham, N. Car. 
Meeting: Joint, with South Carolina Society of Ophthalmology and Oto- 
laryngology, Durham, N. C., Nov. 4-6, 1954. 


SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. David S. Asbill, Columbia, S. Car. 

Vice-President: Dr. John McLean, Greenville, S. Car. 

Secretary-Treasurer: Dr. Roderick Macdonald, Rock Hill, S. Car. 

Meeting: Joint, with North Carolina Eye, Ear, Nose and Throat Society, 
Durham, N. C., Nov. 4-6, 1954. 


PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 


President: Dr. Leland G. Hunnicutt, 98 N. Madison Ave., Pasadena, Calif. 
Secretary-Treasurer: Dr. John F. Tolan, 3419 47th Ave., Seattle (5), Wash. 
Meeting: Honolulu, 1954. 
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THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 
Chairman: Dr. Isaac H. Jones, 635 S. Westlake, Los Angeles, Calif. 
Treasurer: Dr. Pierre Violé, 1930 Wilshire Blvd., Los Angeles, Calif. 
Program Chairmen: 

Otolaryngology: Dr. Leland G. Hunnicutt, 98 N. Madison Ave., Pasa- 
dena, Calif. 
Ophthalmology: Dr. Harold F. Whalman, 727 W. 7th St., Los Angeles, 
Calif. 
Mid-Winter Clinical Convention annually the last two weeks in January 
at Los Angeles, Calif. 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 
President: Dr. Chas. C. Grace, 145 King St., St. Augustine, Fla. 
President-Elect: Dr. Jos. W. Taylor, 706 Franklin St., Tampa, Fla. 
Secretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando, Fla. 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President: Dr. Harry P. Schenck. 
Vice-President: Dr. William J. Hitschler. 
Treasurer: Dr. Chevalier L. Jackson. 
Secretary: Dr. John J. O’Keefe. 
Historian: Dr. Herman B. Cohen. 
Executive Committee: Dr. M. Valentine Miller, Dr. Charles E. Towson, 
Dr. Thomas F. Furlong, Dr. Benjamin H. Shuster, ex-officio. 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 
Chairman: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
Vice-Chairman: Dr. K. W. Cosgrove, 111 E. Capitol Ave., Little Rock, Ark. 
Secretary: Dr. F. A. Holden, Medical Arts Bldg., Baltimore, Md. 
Meeting: 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 
President: Dr. James K. Stewart, Wheeling, W. Va. 
Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 


CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 
President: Dr. G. C. Otrich, Belleville, Ill. 
President-Elect: Dr. Phil R. McGrath, Peoria, III. 
Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, Ill. 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 

SOCIETE CANADIENNE D’OTOLARYNGOLOGIE 
President: Dr. Robert Black, 401 Medical Arts Bldg., Winnipeg, Manitoba. 
Secretary: Dr. W. Ross Wright, 361 Regent St., Fredericton, N. B. 
Place: Harrison Hot Springs Spa, Harrison Hot Springs, B. C. 
Time: June 13-15, 1954. 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Oscar Marchman, Jr., Dallas, Texas. 
Secretary-Treasurer: Dr. Morris F. Waldman, Dallas, Texas. 

SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 

COLEGIO MEDICO DE EL SALVADOR, SAN SALVADOR, C. A. 

President: Dr. Salvador Mixco Pinto. 
Secretary: Dr. Daniel Alfredo Alfaro. 
Treasurer: Dr. Antonio Pineda M. 
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MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBoide, Mexico, D. F. 
Vice-President: Dr. M. Gonzalez Ulloa, Mexico, D. F. 
Secretary: Dr. Juan de Dios Peza, Mexico, D. F. 


FEDERACION ARGENTINA, 

DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 
Secretario del Exterior: Dr. Juan Manuel Tato. 
Sub-Secretario del Exterior: Dr. Oreste E. Bergaglio. 
Secretario del Interior: Dr. Eduardo Caster4an. 

Sub-Secretario del Interior: Dr.Atilio Viale del Carril. 
Secretario Tesorero: Dr. Vicente Carri. 
Sub-Secretario Tesorero: Dr. José D. Suberviola. 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN. 
Presidente: Dr. J. Abello. 

Vice-Presdente: Dr. Luis Sufie Medan. 

Secretario: Dr. Jorge Perellé, 319 Provenza, Barcelona. 

Vice-Secretario: Dr. A. Pinart. 

Vocal: Dr. J. M. Ferrando. 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 
Presidente: Dr. Reinaldo de Villiers. 
Vicepresidente: Dr. César Cabrera Calderin. 
Secretario: Dr. José Xirau. 
Tesorero: Dr. Alfredo M. Petit. 
Vocal: Dr. José Gross. 
Vocal: Dr. Pedro Hern4ndez Gonzalo. 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 
President: Dr. Andre Soulas, Paris, France. 
Secretary: Dr. Chevalier L. Jackson, 1901 Walnut St., Philadelphia 3, Pa. 
U.S. A. 
Meeting: 3rd International Congress of Broncho-Esophagology. 
Time and Place: September or October, 1954, Lisbon, Portugal. 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS. 
President: Dr. Heitor Nascimento. 
First Secretary: Dr. Roberto Barbosa. 
Second Secretary: Dr. Roberto Franco do Amaral. 
Librarian-Treasurer: Dr. Leoncio de Souza Queiroz. 
Editors for the Archives of the Society: Dr. Guedes de Melo Filho, 
Dr. Penido Burnier and Dr. Gabriel Porto. 


SOCIEDAD CUBANA DE OTO-LARINGOLOGIA. 
President: Dr. Reinaldo de Villiers. 
Vice-President: Dr. Jorge de Cardenas. 
Secretary: Dr. Pablo Hernandez. 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 
Presidente: Dr. Aldo Remorino. 
Vice-Presidente: Dr. Luis E. Olsen. 
Secretario: Dr. Eugenio Romero Diaz. 
Tesorero: Dr. Juan Manuel Pradales. 
Vocales: Dr. Osvaldo Su4rez, Dr. Nondier Asis R., Dr. Jorge Bergallc 
Yofre. 
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BUENOS AIRES CLUB OTORINOLARINGOLOGICO. 
Presidente: Dr. K. Segre. 
Vice-Presidente: Dr. A. P. Belou. 
Secretario: Dr. S. A. Aranz. 
Pro-Secretario: Dr. J. M. Tato. 
Tesorero: Dr. F. Games. 
Pro-Tesorero: Dr. J. A. Bello. 


SOCIEDAD COLOMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLOMBIA). 
Presidente: Dr. Alfonso Tribin P. 
Secretario: Dr. Felix E. Lozano. 
Tesorero: Dr. Mario Arenas A. 


SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 
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